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ABSTRACT 


Computer literacy will become increasingly important to 
our society as the far reaching impact of computers is felt. 
Old skills will become obsolete and individuals will be 
forced to perform at new levels as repetitive tasks 
requiring low level skills will be taken over by computers 
or computer controlled robots. An increasing number of jobs 
will require direct interactive use of computers on a daily 


basis. 


Recent advances in microelectronics and computer 
technology have provided computer access for personal use. 
The availability of microcomputers has resulted in an 
increased demand for computer literacy in our educational 


institutions. 


Curriculum development and the preparation of educators 
to teach computer literacy is lagging behind the hardware 
availability. The Steering Committee, struck by Alberta 
Education to make recommendations for implementation of 
computer literacy in Alberta schools, has suggested that 
computer literacy programs be available in junior high 
schools in September, 1984. To date, no course of studies 
has been developed and tested to assist educators in meeting 


this recommendation. 


This study has undertaken to develop and test a course 


of studies which can be taught in option time blocks in 
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junior high schools in Alberta. The aim was to provide a 
course that is compatible with the provincial guidelines in 
areas of content, hours of instruction and computer access, 
and student/computer ratio. A description of classroom 
organization techniques and support materials are included 
along with the objectives for this study. Problem areas are 


identified and solutions put forward. 


A statistical analysis of the pretest and posttest 
results has indicated that the experimental group had 
significantly higher scores on the posttest as compare with 
the control group all grade levels. However, the return on 
time and effort invested is considerably greater at the 
grade eight and nine levels, indicating that the course of 
studies developed is more appropriate for these grades than 
for grade seven students. Additional comments are made in 
the study regarding difficulties encountered at the grade 


seven level. 


The findings are generally supportive of the 
recommendations made by the Steering Committee. Computer 
literacy can be effectively implemented in junior high 
schools with fifty hours of instructions and computer access 


time using a student/computer ratio of three to one. 
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Figure 1. Mean Gain Scores for 


Experimental Groups 


CHAPTER I 


A major technological breakthrough occurred in 1970 
with the development of the microprocessor integrated 
Siac OF “comubtenson agchip’. This tiny chip has 
revolutionized the electronics and communications 
industries. Computers and computer controlled devices based 
on the microprocessor chip are appearing in many segments of 
business and industry as well as in private homes. 
Repetitive tasks requiring lower level skills are being 
performed by computers or computer controlled robots. Few 
segments of our society have escaped the impact of 


“computerization”. 


Advances in microelectronic technology have resulted in 
entire industries being phased out while new industries 
have been born. The job requirements for individuals 
employed in an evolving marketplace have also changed. 
The mechanical watch industry has been virtually replaced by 
microprocessor-based digital waiches. New video games based 
on this same technology have become a new and rapidly 
expanding industry. Engineers, architects and scientists 
now use computer simulations to test their ideas. Office 
staff frequently find computers and word processors 
replacing the typewriters and filing cabinets they used to 
work with. Managers are frequently required to interact 
directly with computers in budgetting, forecasting and 


modelling to assist with managment decisions. 
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The introduction of the microcomputer in 1975 
effectively expanded access to computing beyond large 
companies and highly trained specialists. Reductions in 
size and cost, coupled with the development of higher level 
languages have placed the power of computers within reach of 


an ever increasing segment of our population. 


The rate of change of this technology and its impact on 
a wide range of segments of our society has resulted in the 
need for change within educational institutions. 
Previously, only a few specialists were required by large 
corporations to operate their computers and university 
courses provided the preparation needed for these positions. 
It is now becoming increasingly important that professional 
people, business managers, office staff and private 
individuals have an understanding of the role that computers 
play in their lives. Formal educational institutions will 
be charged with the responsibility for providing their 
graduates with the Knowledge required to meet the challenge 
resulting from changes brought about by the impact of 


computers on society. 


While the need for systems analysts and computer 
programming specialists will continue, a need for another 
level of computer Knowledge, commonly referred to as 
“computer literacy" is emerging. The level of computer 
literacy required by individuals will vary with the role 


they assume in society. However, a general Knowledge of how 
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to operate computers and their applications and implications 
in our society is becoming increasingly important to all 


members of a highly technical, information-based society. 


It is this general level of computer literacy that the 
pre-college educational institutions will be expected to 
address. These institutions must accept the responsibility 
for preparing their graduates for the role they are to 
assume in society. Schools that continue to graduate 
students without at least a general level of computer 
literacy are not meeting their responsibility and can expect 
pressure from the business sector, the private sector and 
ultimately the government in the form of legislation making 
computer literacy a compulsory component of formal 


education. 


Statement of the Problem. 


The problem posed for this study is: 
Can computer literacy be effectively taught in junior 


high schools in Alberta within existing option time blocks? 


A number of considerations were taken into account in posing 
this problem: 
1. Computer literacy does not "logically belong” within 
the domain of any existing core curriculum but 
rather encompasses all of them. 


2. The insertion of computer literacy into a core 
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subject curriculum would result in undesirable 
reductions in content and/or time for the existing 
subject matter. 

3. While computer literacy is highly desirable for all 
students, it was felt that it should not be imposed 
on learners at the expense of other educational 
experiences, but rather should be offered as an 
option at the junior high school level. 

4, The use of option time blocks Crees minimum of 
disruption in school organization and provides 
maximum flexibility in providing instructors for 
computer literacy classes from a number of 
departments within the school. 

The underlying concern in answering the question posed by 
the problem is the feasibility of effectively teaching 
computer literacy within the existing organizational 
structure without detracting from existing educational 


experiences being offered to junior high school students. 


Hypothesis. 


The course of studies developed for this study will 
be taught to junior high school students as the treatment in 
a pretest-posttest equivalent-group experimental design to 


test the following null hypotheses: 


1. There will be no signifigant difference in pretest 


mean scores between the experimental and control groups. 
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2. Following the treatment of the experimental group, 
there will be no significant difference between the mean 
of the experimental group and the control group when the 


pretest and posttest scores are compared. 


Significance of this Study 


This study is significant because, at this point in 
time, no course of studies in computer literacy in junior 
high schools has been tested in Alberta and this study 
will test such a course of studies. Development of a 
curriculum for computer literacy in junior high schools is 
under way at the provincial level so the findings of this 
study will provide additional information to support this 


effort. 


Scope of the Study. 


1. This study is limited in scope to dealing with the 
Knowledge required for computer literacy. It is recognized 
that skills and attitudes also are important to computer 
literate individuals. Knowledge was chosen as the focus of 
this study in the belief that it is the foundation on which 


skills and attitudes can be built. 


Limitations. 


1. Testing of the program was limited by the lack of 
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junior high schools with the necessary facilities and 
available teachers who had sufficient computer literacy 
training to enable them to present the course of studies. 
2. The selection of subjects and instructors to 
participate in this study was limited by the organizational 
structure of the junior high school in which the study was 


conducted. 


Operational Definitions 


1. Computer literacy - is the Knowledge about computers 
and their implications for society that a layperson 
needs to function effectively as a productive member 


of society. 


2. Course of Studies - The set of objectives, content 
and strategies for organization and teaching which 


are appropriate for junior high students in Alberta. 


3. Junior High Schools - Educational institutions which 
accomodate student in grades seven, eight, and nine. 
Student usually range in age from twelve to fifteen 


years. 


4. Hardware - The electronic equipment associated with 
computing including the computer, video display 


screen, disk drive, tape recorder, and printer. 


5. Software - The programs or magnetically stored 
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operating instructions for use in computers. 


Courseware - The printed and audio-visual materials 
associated with the presentation of information 


about computer literacy. 


Computer - A high speed information processing 
device which operates under’ a prepared set of 


instructions to complete a task. 


cate. 


. 7 Sa se 
a 
i. 
=i 
; i 
5 i 


a 


a tit ni jeu 


2fafraiem [puety- ofa’ ‘brs bainiag oe . on 2 WEL 
pati 


Aottsniotnt to norisineas7q, ont as iw pois pers ae 
Vf -yosnat velco 4 


i 


prite29907q nod Famaatet byeq a2 Hot A - Pisesie 


to Je2 639184974 6 jabau zatsyeqo doldw serene: 3 


est s stelames 03 snot iountent 


CHAPTERMOLI 


Since the purpose of this study was to develop a course 
of studies in Computer Literacy for junior high school 
students and evaluate its effectiveness, a review of the 
literature was undertaken with the following concerns in 
mind: 

1. The justification for including Computer Literacy in 

formal education. 

2. Definitions of Computer Literacy. 

3. What should be included in a Computer Literacy 
course of studies and how should it be presented in 
the schools? 

4. What obstacles are likely to be encountered in 
implementing Computer Literacy courses in the 


schools? 


Justification 

Fifteen years ago, Michael (1968) was expressing the 
view that cybernetics or the applications of computers and 
the associated automation was going to have a very 
significant impact on society. While it was generally 
recognized that blue collar workers were going to be 
replaced on assembly lines, he warned that many skilled 
white collar workers would find their jobs changed or 
non-existant. Accountants would be replaced by multipurpose 


computers. Engineers and office workers would find major 
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changes in the tasks that they would be expected to 

carry out. The customary expectation of continuity from 
school to career will need to be replaced by the expectation 
of a cycle of training and work as the impact of technology 
changes the workplace. Ignorance of the capabilities of 
computers and their impact on society will leave the members 


of society functionally illiterate. © 


Prior to the development of the integrated circuit or 
"chip" in the early nineteen seventies, very little had been 
done to actively implement computer literacy in the schools. 
Access to computers was limited because of the size and 
expense of computer hardware. The introduction of the 
microcomputer or personal computer in 1975 made it possible 
ron a much larger segment of the population to have access 
to computers. As a result, the computer had an increased 
impact on our daily lives and educators were beginning to 
face increasing pressure to prepare students for the changes 


that the computer would bring. 


In the literature, there is general agreement that a 
computer literate population is a desirable goal for which 
to strive. Recent advances in microelectronics and computer 
technology has resulted in major changes in industry. 
Osborne (1979) predicted that half of the jobs that exist in 
the industrial world will be eliminated in the next twenty 
five years and that the remaining jobs will require new 


skills. Entire industries will be crippled or wiped out in 
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the same manner that the mechanical watch industry has been 
destroyed by low priced digital watches based on the 
integrated circuit. The workforce of tomorrow must be 
prepared to contend with an increased rate of change. In 

a presentation on learning in the eighties, Forsythe and 
Hart (1980) stated that “the difference between the impact 
that computers will have from that of other major 
technologies is because the time scale of their introduction 
on a massive scale is much less than that of a human 


generation" (pp.471-72). 


Statland (1979) concurs that the rate of change in the 
computer industry is such that its impact on society is a 
major challenge. He reports that: 

In the 1970's it was estimated that one out of six 

men, women and children had their daily lives 

affected by the computer. This statistic should 


change to one out of every two lives that will be 
affected on a daily basis by 1984. (p.16) 


Much of the increased impact will be due to the fact 
that we are shifting from being an industrial society to 
being an information based society. The computer, with its 
ability to handle massive amounts of information very 
rapidly, is the driving force behind the change. According 
to Molnar (1978): 

Information has become a national commodity and a 

national resource; it has altered the very nature 

of work. We, as a nation, have moved from being 


predominantly an industrial society to being an 
information society. .... In an information society 
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a computer literate populace is as important as 

energy and raw materials are to an industrial 

society. Computer literacy is a prerequesite to 

effective participation in an information society 

and as much a social obligation as reading literacy. 

(pp.31-2) 

The importance of a computer literate populace was also 
stressed by Luehrmann (1980). In his opinion: 

Computing plays such a crucial role in everyday 

life and in the technological future of this 

nation that the general public’s ignorance of 

this subject constitutes a national crisis. 

The ability to use computers is as basic 

and necessary to a person’s formal education as 

reading, writing, and arithmetic. As jobs 

become increasinly oriented toward the use of 

information, society demands and rewards 

individuals who Know how to use information 

systems. (p.98) 

The responsibility for the social obligation of 
computer literacy will fall to the schools. Anderson (1980) 
feels that this is logical since the major responsibilty for 
preparing citizens to assume their role in society resides 


in the precollege educational institutions. 


The need for computer literacy has been identified by 
a number of authors and there is general agreement that 
action should be take immediately if educators are to 
prepare the students of today for their role in a rapidly 


changing society. 
What is Computer Literacy? 


While there is a general concensus in the literature 


that computer literacy should be part of the formal 
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education of all students, there is no such concensus on 
what computer literacy is. Initially, computer literacy was 
understood to mean a level of understanding which would 
enable the individual to talk about computers. Little or no 
experience working with computers was implied. In a program 
of this type, students were exposed to movies and talks 
about computers, toured computer centers and discussed how 
computers were used in business, government, and science. 
This level of understanding is now generally regarded as 


computer awareness. 


These concepts of computer awareness are included in a 
a definition of computer literacy but now computer literacy 
generally includes more direct involvement with computers. 
In dicussing the Computer Literacy Project at MECC, Anderson 
(1980) states that: 

The project is based on the premise that computer 
literacy consists of a broad understanding of the role of 
computers in society as well as the ability to communicate 
with them. (p.211) 

This statement about computer literacy does not 
consider what involvement the learner is to have with the 
computers. Brumbaugh (1980) was more 
specific. In his view: 


To be computer literate, one must be able to define, 
demonstrate, and/or discuss: 


How computers are used 
How computers do their work 
How computers are programmed 
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How to use a computer 
How computers affect our society. (p.234) 

In dicussing the findings of a survey conducted by the 
Human Resources Research Organization, Wexler (1979) notes 
that computer literacy was defined as: 

Understanding the impact of computers on society, how 

computers work within a discipline and the actual 

programming process. (p.42) 

Due to rapid advances in computer techno logy ang ans 
applications in our society, any educational program which 
prepares students for their evloving role in that society 
must adapt in response to these changes. change. Watt 
(1980), in discussing computer literacy, states: 

‘I think of computer literacy as a cultural phenomenon 

which includes the full range of skills, Knowledge, 

understanding, values and relationships necessary to 
function effectively and comfortably as a citizen of 

a computer based society. The computer literacy needs 

of any individual will vary according to that person’s 

particular involvement with computers, but the computer 
literacy requirements for the average person should 

expand dramatically in the next decade. (p.57 

Moursund (1981) bases his approach to computer literacy 
on the idea that computers will have a personal impact on 
students and that students will be self motivated to become 
computer literate because of the benefits derived from the 
personal use of computers. He concludes that: 

Computer literacy is a functional Knowledge of 

computers and their effect on students and on the rest 

of our society. This Knowledge should be at a level 


compatible with other knowledge and skills a student 
is acquiring at school. It is a Knowledge based on 
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understanding how computers can help us learn, how 
computers can help us solve problems, what computer 
Knowledge is essential to a modern understanding of 
other academic areas, what is included in the field 
of computer and information science, computers as 
entertainment and what role computers will play in 
our changing world. This approach to computer 
literacy changes easily as computers become more 
readily available and easier to use, as we learn 
more about computers and integrate this Knowledge 
into the curriculum and as the use of computers 
become more commonplace in homes, business, 
government and schools. (p.21)- 


The Computer Literacy Report and Recommendations 
(1982) submitted to Alberta Education also recognized that 
computer literacy will continue to evolve and states that: 

A definition of computer literacy should remain 

flexible and dynamic as the specific skills, 

Knowledge and values required to be computer 


literate will vary with time and with the student’s 
level of computer expertise. (p.1) 


What Constitutes a Computer Literacy Program of Studies? 


Despite the fact that computer literacy lacks a clear- 
cut definition, there is general agreement on many 
components that should be included. The most contentious 
issue is how much, if any, programming should be included. 

Gawronski (1981) identifies themes that should be 
included in a computer literacy course including: 

1. What a computer can and cannot do 

2. What a program can and cannot do 

3. How to program. 

Students must acquire skills in identifying and 


evaluating the advantages and disadvantages of 
using computers for selected applications. Not 
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all problems are best solved by a computer. (p.613) 


This description makes no mention of the influence of 
computers on society. The previously mentioned definition 
of computer literacy by Brumbach (1980) includes how 
computers are programmed as well as how they effect our 
society but goes on the raise the issue of whether the 
writing of programs should be a mene nen He does 
suggest that learners should Know how computers are 
programmed and stresses that, at the very least, "hands-on" 


experience in using computers should be a requirement. 


Johnson (1980) proposed a program which included the 
previously mentioned topics but placed more emphasis on the 
advances of technology, social implications and futuristics 
including trends in artificial intelligence and robotics. 
Her recommendations for a computer literacy course include: 

No course prerequisite, low level technical 

introductory computer concepts, three-fourths of 

content on nonprogramming materials and one-fourth 

on computer programming - only if a computer is 

available. (p.20) 

A rather detailed set of recommendations for the 
content of computer literacy was presented by Johnson, 
Anderson, Hansen and Klassen (1980). The topics and 
objectives were grouped under the headings of Hardware, 


Programming and Algorithms, Software and Data processing, 


Applications, Impact, and Attitudes, Values and Motivation. 
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The authors recognize that the coverage of the full scope of 
what has been outlined is not feasible within any single 
course and thus it is intended as a guideline for a long- 
term program. They see educators selecting areas and 
activities that are appropriate for the present situation 
while Keeping in mind the overall objectives so that the 
range of topics can be covered in the student’s elementary 


and secondary education. 


In Alberta, the content, goals and objectives proposed 
in the Computer Literacy Report and Recommendations (1982) 
suggest that the junior high school course include the 


following topics: 


Topic 1: What is a Computer 

Topic 2: How to Operate a Computer 

Topic 3: Computer Programming 

Topic 4: Computer Uses in Society 

Topic 5: How Computers Affect Society. (p.5) 


The report recommends that the program should 
concentrate on Topic 3 to develop a working Knowledge of 
computers. The allocation of time will vary depending on 
the previous exposure that students have had to computers. 
As the Elementary computer literacy unit is implemented to 
cover the content of Topics 1 and 2, it is suggested that 
sixty to eighty percent of the time be spent on Topic 3 with 
about one third of the course time involving "hands-on" 
activities. To achieve this level of computer access time, 
the report recommends a ratio of one computer for every 


three students. 
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While this amount of time spent on computer 
progaramming is considerable, there is strong support for 
the inclusion of programming skills in computer literacy. 

As Klitzner (1981) sees it, programming is: 

Probably the best way to appreciate how dumb and 

and how smart these machines are, to appreciate 

how detailed and precise instructions have to be, 

and to see how errors can creep into the process. 

(p.64) 

Further support is lent to the inclusion of programming 
in computer literacy by Gawronski (1981) in his statement 
End. 

A computer-literate individual should Know how to 

write an original program. The computer is a 

problem-solving tool and writing computer programs 

utilizes problem-solving abilities. (p.614) 

Moursund(1981) is supportive of including programming 
and problem solving as part of his approach to computer 
literacy. Being able to write and use programs will add to 
the personal benefit that the individual will derive from 
being computer literate. However, he expands the definition 
of computer programming to include learning to use special 
purpose programs 1ike word processing and statistical 
analysis. He contends that learning to use a special 
purpose language applies all the same principles as learning 
a general purpose language like BASIC or Pascal and the user 


is clearly directing the system. 


In his opinion, there is a trend to the production of 
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special purpose software systems for information handling 
and that learning to use them effectively is comparable in 
difficulty to learning a programming language. In 
concluding, he states that: 
Including the use of information retrieval, word 
processing, statistics and other application systems 
in our definition of programming greatly broadens 
the scope of what it means to learn to program. 
Learning to use applications systems is a rapidly 
growing part of computer programming; it will 
eventually become the dominant part. All students 
can learn to use applications systems, and this is 
an essential part of becomming computer literate. 
(p.15) 
In short, a meaningful course of studies in computer 
literacy must continue to evolve in response to changes in 


computers, the software available and the growing under - 


standing of their applications in society. 
Content and Presentation of Computer Literacy 


While a number of possible methods of presentation have 
been suggested, the final choice will be determined by the 


facilities and teaching materials available. 


A summary of some possible methods of implementation 
is presented by Klitzner (1981). One method would be to set 
up the computer as the instructor. For this method to be 
effective, good quality software must be available and 


sufficient hardware to allow each student reasonable 


computer access time. 


A second alternative is to use the more traditional 
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approach using teachers, texts, pencil and paper. According 
to Klitzner (1981), this is the method favored by Luehrmann 
since print based materials are straightforward and learners 


Know who is in charge when they sit down at the computer. 


A mix of the first two methods would be the method that 
Klitzner says would be favored by Moursund and Billings. 
In this method, there would be a balance of computer 
instruction, print based instruction and teacher directed 
lessons. The method employed would be determined by the 
topic being covered as well as the available facility. It 
is doubtful that, in the near future, junior high schools 
will have sufficient hardware to use exclusively computer 


based instruction even with good software available. 


Leong (1975) investigated three approaches to teaching 
computer programmming to junior high school students. These 
methods included batch processing using punched cards which 
were processed outside class time, an interactive approach 
in which students were working on terminals during class, 
and a simulation approach with no computer access. In the 
simulation method students learned to "act out” the 


execution of programs in class via "conceptual computers". 


The results of a programming skills test and 
questionaire indicated that there was no significant 
difference in the level of programming skills attained with 
the three teaching methods. There was a noticeable 


difference, however, in the interest level. The author 
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reported a sustained higher interest level when the learner 
had an opportunity to interact with the computer directly 


via a terminal. 


In one of the few references to functioning with 
limited hardware and large classes, Piele (1979) discussed 
assigning two students to one machine. He stated that: 

The original purpose for doubling up was to provide 

more computer time each week. But it turned out to be 

valuable for a completely different reason - 
cooperation. The students helped each other figure out 
the effect of each new command. .... The computer was 


the focus and facilitator for cooperative problem 
Sav 100. up et oot 


Obstacles to Implementing Computer Literacy in Schools. 


According to Moursund (1979), Barriers to progress in 
making instructional use of computers can be divided into 


two categories. In one he places the shortage of 


hardware,software and courseware; the other includes lack of 


Knowledge of computers on the part of individual teachers 


and school administrators. He contends that the latter: 


Is the major and continuing bottleneck. Without 
knowledgeable teachers and supportive administrators, 
progress will be painfully slow. With them, progress 
is rapid, even in light of inadequate hardware, 
software and courseware. (p.39) 


This point of view is supported by Stevens (1980). In 
summarizing a survey of Nebraska educators in all subject 


areas, the author found that while over seventy percent of 
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2 1 
the teachers surveyed were supportive of the concept that 
high school students should be able to demonstrate an 
understanding of computers and their role in society over 
ninety percent indicated that they did not feel qualified to 
teach computer literacy. He also found that the attitudes 
of teachers presented an obstacle to the implementation of 
computers because they felt threatened by a loss of security 
and classroom authority. Therefore a computer literacy 
component in teacher preparation was deemed to be a first 


step in implementing computer literacy. 


Summarizing factors that will effect the rate of 
adoption of computers in education, Solntseff (1981) 


stated: 


1) Computers have to be perceived to offer advantages 
over the traditional manner of performing a given task; 
2) the use of computers has to be seen to be no more 
complicated than that of traditional tools; 3) 
computers have to be easily accessible so that 
prospective users can experiment with them; 4) the use 
of computers has to be easily observable by persons 
contemplating their use; 5) the values, experiences, 
and needs of teachers and administrators should be 

"in tune" with the integration of computers into the 
system. (p.100) 


According to Luehrmann (1980), four specific needs have 


to be met before computer literacy can be achieved: 


adequate and appropriate equipment in every 
secondary schoo] 

an available , usable curriculum with materials 
for students and teachers 

one or more teachers in each school trained in 
teaching computer use 

community, political, and financial support for 
school-based programs. (p.98) 
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He contends that all of these needs can be readily met if 
society decides that computer literacy is a high priority 


in our education system. 


Summary . 


In the foreseeable future, the definition of computer 
literacy will continue to evolve. A> number of factors will 


be responsible for these changes: 


1. Further advances will be made in computer technology 
so that equipment will be more avalialbe and easier 
LOTUseD 

2. Software and courseware will improve, making it 

feasible to offer improved courses to the students. 

4 Students will become more sophisticated in their 

Knowledge of computers. 

4. Teachers will become more Knowledgeable about 

computers and how they can be used in education as 


both a teaching tool and an object of study. 


The course of studies will reflect an awareness of 
what computers are and how to operate them, a Knowledge of 
the elements of computer programming, and an understanding 
of the impact of computers on society. Considerable 
developmental work will be needed to identify effective and 
efficient method of achieving the goals of computer literacy 
within the limitations imposed by budgets, facilities, 


available materials, and the expertise of educators. 
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The rate of adoption of computers in education will, in 
all liklihood, be determined by pressures brought to bear 
from a “grass roots" demand that student aquire computer 
literacy in school. Legislation in response to this demand 
may make computer literacy compulsory and thus force local 
school jurisdictions to place computer literacy high on 


their spending priorities. 


Preparation of teachers to present this program will 
of necessity be a shared responsibility. The individual 
teacher must take the initiative to become aware of 
computers in education. Inservices courses offered by 
school boards and educational institutions will be necessary 
to upgrade the skills of teachers presently working in the 
system and teacher training institutions will be responsible 
for developing and delivering adequate training for the 


teachers of the future. 


The preparation and evaluation of courseware will 
present a challenge to educators especially in light of the 
evolving nature of computer literacy. Incividual teachers 
will prepare some of the needed materials but, for the most 
part, will lack the time, the expertise and the resources to 
develop materials quickly enough to meet the demand. 

Support from governments, publishing houses, computer 
companies and local school jurisdictions will be necessary 
to meet the challenge of providing good courseware to assist 


in the implementation of computer literacy in the schools. 
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CHAPTER III 


The literature clearly indicates that a computer 
literate population is desirable and that the responsibility 
for presenting this Knowledge will be assigned to formal 
educational institiutions. If public school systems are to 
meet this challenge, then teachers will of necessity become 
computer literate and courseware ae be prepared to enable 


them to implement meaningful computer literacy programs. 


This chapter will summarize the development, 
implementation and evaluation of a computer literacy program 


of studies for junior high school students. 


The first task was to gather information and ideas as 
to what should be included in a computer literacy program 
and how it might be implemented within an existing school 
program. The literature indicated a diversity of opinion on 
what computer literacy is and what should be included in a 
program of studies which would result in computer literate 
citizens. Very little has been written on the actual 
administration of a program to provide classroom teachers 
with strategies for achieving the objectives set out for the 


course of studies. 


A synthesis of the material gathered resulted in a 
preliminary outline with objectives being stated and trial 
strategies set out. The original emphasis was on a 


"hands on" approach to learning about computers and how 
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25 
they can be programmed. As this approach is highly 
motivating, direct use of the computer should remain an 
integral part of any program of studies in computer 


literacy. 


Developmental Phase. 

The course of studies was developed with grade nine 
students over a period of two vaahal with formative 
evaluation being undertaken at various stages. A continual 
process of assessment and modification was conducted and 
changes to both the content and delivery method were made as 
the need for such changes was identified. Originally, the 
content was almost exclusively computer programming and 
contained more material than the students could learn in the 
time available. The amount of programming was reduced and 
other areas of computer literacy were added after the first 
semester and the program was presented again. This process 


was repeated for three semesters. 


The course of studies was presented to students ina 
thirty-five hour time block as an option in a junior high- 
school in Calgary. The participants were twelve grade nine 
students who had expressed an interest in learning about 
computers. The available equipment included two Apple II 
Plus computers, one disk drive, one tape recorder, two video 
display screens and one printer. It was set up in a small 
classroom complete with blackboard, overhead projector and 


screen. This room was designated as a computer laboratory 
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so the equipment could be left set up. 


A number of difficulties were identified and addressed 
during this first option. 

1. There was a shortage of support material which could 
be used with the program. Manuals were too technical or 
organized in such a way that they were difficult for 


students to use. 


Zee With a ratio of six ‘students to one computer , 
students had difficulty getting sufficient computer access 
time. 

3. The computer time allocated to students was not 


being used efficiently. 


To alleviate the first problem, printed materials were 
purchased as they were identified and additional materials 
were authored. Audio-visual materials were obtained to 
further support the concepts being presented. These 


materials are included in Appendix D. 


Extra computer time before school,at noon hour and 
after school was allocated to make it possible for students 
to complete assigned tasks. These supervised time blocks 


were used very heavily throughout the program. 


Two factors were identified as contributing to the 
problem of inefficient use of computer time. Students 


tended to author programs directly on the computer and an 
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excessive amount of time was spent revising poorly planned 
programs. The solution to this problem was to have students 
write out all programs and have them checked by the 


instructor before they were assigned computer access time. 


The second factor contributing to inefficient use of 
computer time was the lack of Keyboarding skills. Students 
were unfamiliar with a Keyboard anak nad difficulty locating 
the Keys required to commumicate with the computer. Business 
Educators in the high schools were expressing concerns that 
some of the habits picked up by students on the computer 
keyboard were making it difficult for them to succeed in 
typing classes. To address these concerns, a Keyboarding 
component was added to the program. The primary focus was 
to introduce "touch-typing" techniques including proper 
posture, finger placement and kKeystroking. The intent was 
to introduce keyboarding in such a manner that the habits 
learned were supportive of the high school programs while at 
the same time having students become familiar with key 


placement on the keyboard. 


An assessment of the program of studies was undertaken 
at the end of each semester. This assesment included both a 
formal written test and an informal discussion of the 
strengths and weaknesses of the program. The written 
evaluation indicated a need to place more emphasis on some 
topics and to made modifications to others where concepts 


had not been grasped. The informal discussions indicated 
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that, generally, students had enjoyed the course but felt 
that they needed as much computer access time as possible to 
gain maximum benifit from the program. They felt that the 
extra time outside regular class time was essential. A 
number of students suggested that they did not feel the 
program was viable without the allocation of extra time 


outside of regular school time. 


The Revised Program of Studies. 


A final revision of the course of studies was 
undertaken prior to a final presentation and evaluation 
for this study. The release of the Computer Literacy 
Report and Recommendations submitted to Alberta Education 
by the Computer Literacy Steering Committee influenced 
the course of studies in that minor reorganization of the 
materials was undertaken to provide compatibility with 
their recommended format. The revised scope and sequence 
of the course of studies is outlined in the objectives 


presented in Appendix A. 


Changes in content were minor compared with the 
restructuring that was undertaken in areas of administration 
and delivery. The priority was to make most effective use 
of limited computer hardware to provide students with as 


much meaningful "hands-on" time as possible. 


The delivery methods used included large group 


presentations, two group rotation and three group rotation. 
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The choice of method depended on the material being 


presented. The following pattern was used in presenting the 


course of studies. 


The introductory sessions were large group 
presentations where an overview of the program was given, 
expectations were outlined and students were paired up in 
preparation for future grouping. This required one to two 


class periods. 


A two group rotation was then used with one group 
involved in an introduction to keyboarding while the other 
began an introduction to computers. The instructor worked 
directly with the Keyboarding group while the other group 
worked independently on assigned tasks covering Topics One, 
Four and Five from the outline of objectives. Print 
material, video tapes and sound filmstrips were used by this 
group to seek out information required to complete assigned 


tasks. 


The two groups alternated assignments after two class 
periods. This rotation was continued until the instructor 
felt that the students were able to function independant ly 
using typing manuals to reinforce the keyboarding skills. 
For grade nine students, this point was reached after about 
eight class periods. Younger students generally required 


one or two extra periods. 


A three group rotation was implemented at this point. 
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The group activities for this rotation included Keyboarding, 
computer access and theory. The keyboarding group continued 
to practise on the typewriters with minimum supervision. 

The theory group was introduced to the material in Topics 
Two and Three from the outline of objective through lecture/ 
demonstration sessions. Students were introduced to the 
Apple computer and shown how to load and run programs, 
initialize their own disks and begin to write their own 


programs. 


The computer access group used their class time to 
become familiar with the computer through a "hands-on" 
approach. Students developed skills in using system 
commands like LOAD, RUN, SAVEeand bbShiettn .addibionpethey 
used this time to enter, run and debug programs they had 


written in the theory sessions. 


The groups were rotated after two classes at the same 
station with the order of rotation being from theory to 
computer access to keyboarding. This three group rotation 
continued until the keyboarding group had covered the 
alphabetic keyboard. No futher class time for keyboarding 
was assigned but students were encouraged to practise to 


maintain skill levels. 


The class was reorganized to a two group rotation when 
keyboarding was discontinued. The groups alternated between 
theory and computer access after two class periods. This 


pattern of rotation was continued for the balance of the 
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semester. 

It was now necessary to assign computer access time 
other than regular class time so that students could 
complete assigned tasks. Each student was assigned two time 
slots of approximately forty-five minutes per week. Where 
conflicts occurred with other school activities, adjustments 
were made. Students were also encouraged to come in whenever 


the computer laboratory was open to use the typewriters. 


During class time there were students in the computer 
access group who did not have machine access. This was 
handled in a number of ways. Computer time was assigned 
first to those who had their programs written ready for 
entry and all written assignments completed. Those not 
meeting these criteria were expected to complete these 
tasks. If all groups were prepared , the computer time was 
was shared and waiting time was used for keyboarding, 
viewing audio-visual materials relating to the current 
topic, or sitting in on the lecture as a review of the 


concepts just covered. 
Program Expansion and Evaluation 


At the end of the third semester of evaluation and 
revision, it was felt that the course of studies was 
developed to the point that a formal evalution could be 
undertaken. Student demand for the program was growing 
rapidly. Support from administration and staff tom an 


expansion of the program within the school was evident. 
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In order to expand the program, it was necessary to 
obtain more hardware and prepare staff members to present 
the program. Two more computers with disk drives and video 
monitors were purchased and one large television screen to 


be used for group demonstrations was obtained. 


An inservice program was offered within the school and 
fourteen staff members from Vincent Massey Junior High 
School enrolled. The program consisted of thirty hours of 
instruction and computer access time. It was presented to 
the staff two evening a week for two hours per session. The 
material presented to the teachers was primarily the same 
as that offered to the students. Based on the assumption 
that students and teachers were starting on the same level 
in computer literacy it was thought that working through the 
program would help teachers identify potential problem areas 


within the course of studies. 


Teachers found that they also needed extra computer 
access time to reinforce concepts and complete assigned 
tasks. They were encouraged to take computers home or 
arrange their time to use the computers during the day when 
the machines they were not required for student use. The 
participants were enthusiastic and often expanded on 
assignments that were given to reinforce the basic concepts. 

As with the students, it was noted that teachers with no 
previous typing experience required considerably more 


computer access time to complete assigned tasks. 
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Formal Evaluation Of the Course of Studies. 


The following considerations influenced the formal] 
evaluation of the course of studies: 

1. The need to fit into the existing structure of 
Vincent Massey Junior High. 

2. The availability of instructors who were interested 
in teaching the program and who had taken the inservice 
course offered. 

3. The number of students to be enrolled and the 


selection of these students. 


In order to offer the course of studies with a minimum 
of disruption to the school, the program was presented in 
option time blocks. The school was operating on a six day 
cycle with time blocks of forty-two minutes. The Computer 
Literacy Options were offered as semestered options with the 
class meeting three times in a six day cycle. With 
thirty-five hours of class time plus the additional assigned 
time, the students received approximately fifty hours which 


is the time recommended by the provincial guidelines. 


Instructors were selected on the basis of expressed 
interest and their availabilty to teach in the option time 
blocks as determined by the master timetable of teaching 
assignments. Four instructors were assigned to teach 
computer literacy options for this study. The author taught 
one grade nine option, a Science teacher taught one grade 


eight and one grade nine option, a Social Studies teacher 
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taught a grade eight option and a Mathematics teacher taught 


the grade seven option. 


There were twelve students assigned to each of the five 
options so that the recommended student/computer ratio of 
three to one could be met. The decision to offer two 
options in grade eight and nine and only one in grade seven 
was dictated by the constraints emposed by the 


organizational structure of the school. 


The selection of students to participate in the study 
was, Of necessity, based on their interest in taking part 
Since it was an option time block and they were free to 
choose from a wide range of options. In all cases the option 


was over-subscribed and a selection process was carried out. 


The applicants for each class were listed and assigned 
consecutive numbers. The computer random number generator 
was used to generate a series of numbers from one to the 
maximum number of applicants. The first twelve students 
who had their number come up were included in the 
experimental group and the next twelve became the control 
group with the understanding that they would form the class 
for the second semester. Initially, there were one hundred 
and twenty participants in the study but attrition had 
reduced this number to one hundred and twelve by the end of 


the study. 


The experimental design chosen for the evaluation 
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of this study was the pretest-posttest equivalent group 
design. Each class consisted of an equal number of randomly 
selected student who had expressed an interest in the 
course. A pretest was administered to each member of the 
experimental and control groups at the beginning of the 
semester. The control group received no treatment while the 
experimental group were presented the course of studies. At 
the conclusion of the semester, a posttest was administered 
to the participants in both the experimental and control 


groups. 


In an attempt to insure that the tests were valid and 
equivalent, the following procedure was carried out. A bank 
of proposed test questions was prepared by the instructional 
team. A copy of the objectives of the course of studies 
along with corresponding test questions was forwarded to 
three professional educators. They were asked to assess 
each question for validity. The evaluators chosen included 
an elementary teacher who was involved in developing and 
presenting computer literacy inservice courses, a junior 
high teacher who was teaching computer literacy and a 
consultant to a computer literacy project being conducted in 


elementary schools by the Calgary Board of Education. 


Based on the feedback received from these people, a 
final test item bank was prepared. Test items were 
arbitrarily assigned to pretest and posttest until two tests 


were prepared that were worth one hundred marks each. In 
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many cases, the same questions appear on both tests. 
Because of the procedure used and the expertise of the 
evaluators, the two tests are deemed to be valid and 


equivalent. 


The course of studies was presented to the option 
classes in a manner similar to that. used the preceding 
semester (as described earlier). While group structuring 
and order of presentation were suggested, the 
professionalism of the instructors was recognized and they 
were encouraged to tailor their delivery to their teaching 


styles. 


In all cases, Keyboarding techniques were presented and 
emphasized early in the course. Students were encouraged to 
use eight finger "touch typing" techniques throughout. As 
students became familiar with the Keyboard, less class time 
was spent on Keyboarding. It was noted that the grade seven 
students generally required more Keyboarding time to reach 


the same proficiency as the older students. 


Varying degrees of frustration were expressed by 
instructors and students in the early stages of the course 
as the result of the multiple activity grouping. Students 
were having to wait for the instructor to finish with 
another group before they could obtain the assistance they 
required. The effectiveness of the multiple activity 
grouping is dependent on the cooperation of the students and 


their willingness to work independently or accept assistance 
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from fellow students when the instructor is unavailable. The 
maturity level of the grade nine students resulted in less 
frustration than that experienced by the younger students. 
This was especially evident in the early weeks of the course 


as routines and expectations were being established. 


The content and sequence of the material presented is 
outlined in the objectives in Appendix A. All instructors 
followed the course of studies very closely while adjusting 
their presentation to suit their teaching styles and their 
assessment of the abilities of the students they were 


instructing. 


The reliability of the scores on the pretest and 
posttest was a concern since the questions required written 
answers and the subjective evaluation of the responses may 
bring reliability into question. To counteract this, a key 
of anticipated responses was prepared by the team of 
instructors and each test was evaluated independently by at 
least two markers. The scores were averaged to arrive at 
the final test score. The professional judgment of the 
combined efforts of the instructional team was deemed to be 
a reliable assessment of student performance. All averages 
were rounded to the nearest whole number. An evaluation 
summary form was used by instructors to summarize test 
results so that any major discrepencies in scores for an 
individual question could be seen at a glance and a 


re-evaluation undertaken. 
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A comparison of the test scores for the experimental 
and control groups was undertaken and the results are 


summarized in the next chapter. 
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CHAPTER IV 


The course of studies prepared for this study was 
developed over a period of two years and formative 
evaluation was used at various stages of the development to 
assess the course. Written tests and informal feedback from 
students were used as assessment tools to identify areas 


requiring improvement. 


The content of the course was influenced by the 
information gathered. through a search of related literature. 
The recommendations contained in the Report and 
Recommendations for Computer Literacy submitted to Alberta 
Education were incorporated as much as possible so that the 
course of studies would be compatible with other 
developmental efforts being undertaken throughout the 
province. The course, as it was taught during the final 
evaluation, meets the provincial guidelines of fifty hours 
for the program with a student to computer ratio of three to 
one. 

During final evaluation, the course of studies was 
taught to students in grades seven, eight and nine by four 
teachers. The evaluation was carried out in a junior high 
school in Calgary while being offered during option blocks 
commonly referred to in Alberta curriculum as “group B" 
options. Students who signed up for Computer Literacy 
Options were randomly assigned to the experimental and 


control groups. The control group participated in the study 
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on the understanding that they would be enrolled in the 


option in the following semester. 


A pretest was administered to the experimental and 
control groups at the beginning of the semester. The 
experimental groups were taught the experimental course of 
studies while the control groups were taught other unrelated 
options. At the end of the semester a posttest was written 


by each group. 


The tests were scored by the instructional team 
consisting of the four teachers who had taught the 
experimental course. The data was organized in a form 
compatible with the requirements of statistical analysis 
programs available on the Amdahl 470 computer at the 


University of Alberta, Edmonton. 


Analysis of the Data. 


The pretest data gathered from the experimental and 
control groups was analysed to test the first null 
hypothesis which stated that there would be no significant 
difference between the mean scores of the experimental and 
control groups at the beginning of the study. The level of 
significance used for the rejection of the null hypothesis 
was set at the 0.05 level as is common practice in 
educational and psychological research. The results of the 
computer analysis of the pretest data is summarized in 


Table 1. 
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Pretest Data Analysis 


LA Subjects! 56! 12.78! 56! 8.70! 2.71 ! 0.008 | 


5 ELISE ea Ue relics mel ee Say Vries me ee cate re ae | 
Grade Nineen1la23ind4e88ir23 !anidinid |! Or Gite ¢ 0.545 | 
ee ee Sm Jone | enn ee] --- | -- ---- | ee ee ee el ee - = | 
Grade Bighntdd t22dhinte. 86 !la2ddmp Sir! 4.08 ! 0.000 | 
Sm i pen [nen enn | mn pee mn | me ee ee ee | eee eee wn == | 
a. Seveni ri 1 ldweb . 36! ad2idemb« 42: 0.88 ! 0.388 | 


When a T-Test analysis of difference between means is 
carried out with a significance level of 0.05 set, a T-value 
which exceeds 1.96 indicates that the null hypothesis be 
rejected. On this basis the null hypothesis was rejected 
for the All Subjects group indicating that the two groups 
might have come from different populations and were not 


necessarily equivalent at the beginning of the study. 


Further study of the figures in Table 1 on a grade by 
grade basis indicates that the null hypothesis is not 
rejected for the grade seven and nine groups. These 
experimental and control groups were likely from the same 


population and were not significantly different. 


The grade eight T-value indicated that the difference 
between the experimental and control groups on the pretest 


was significant. The results for the grade eight groups 
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42 
were carefully reviewed to identify factors which may 


have contributed to the differences found. 


The sampling method was reviewed and was found to be 
the same as that used for the grade seven and nines. The 
pretest was administered under similiar conditions for all 
three grade levels. The academic averages for students in 
the experimental and control groups in grade eight were 
examined to determine if a sampling error had resulted in 
one group being lower in academic ability. The average in 
the four core subjects for the experimental group was 65.3% 
while the average for the control group was 65.2% indicating 
that the groups were not markedly different in academic 


ability. 


Students were interviewed to determine if there was any 
difference in their access to computers outside of the 
school program. Access was defined as having a computer in 
their home or obtaining access at least once a week by have 
visiting a friend who owned a computer, by a parent bringing 
one home from work or by the student visiting a computer 
store. In the experimental group, thirteen students 
reported having regular computer access while only seven 
students in the control group reported such access. This 
was the only factor identified which may account for the 


difference in the pretest scores. 


The analysis of data was continued in order to test the 


second null hypothesis; that there would be no significant 
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difference between the experimental group and the control 
group when the pretest and posttest scores were compared. 
The significance of the difference between the means 

of the experimental and control group on the grade eight 
pretest was large enough to result in a statistically 
significant difference between experimental and control 
groups for all grades combined. For this reason, analysis 
of the pretest and posttest results was carried out on a 


grade by grade basis. 


Table 2 is a summary of the mean scores attained by the 
experimental and control groups at each grade level. All 


scores are in percentages. 
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Mean Scores by Group for Three Grade Levels. 
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These scores were subjected to an analysis of variance 


between experimental and control groups using the ANOV26 


program on the university computer. 


results obtained appear in table 3. 


FABL ENS: 


A summary of the 


Analysis of Variance on Posttest by Grade. 


Variation { 


Sour'ce: tof | 
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For the grade nine posttest scores, an F-ratio of 88.19 was 


reported. 


Using an F critical table, the degrees of freedom 


reported on the computer printout and a 0.05 level of 


Significance, 


it was determined that the F critical value 


ae 


gonei7ev Yo .eteyisné OB. of hetostidue sew 2 
acvond ent pkey equony fortnes bes hates se ne 
efit to Yasin A Aaaweri6® eitenoulnna x Dt 


© shdses ri 1s9q98) ventana a 


i bh 


.£ 3I8A4T 
- | 
soe.) vd Peetse05 no shnsTiev TO zievisnad 


cman awtae nto oe eee ee ee eee” 


i 1 
i eee | Sb Tae Be 
law sda) Smee hoe ee = = 2 eS eee - edn — 
[a et wat hn a a Ste SS a eS oe * ~ *  e 
| | > fab 1Beatear’ stashed # te 
lane nl eee = ee = -_ -- + eet or 


binwes enn pee =~ | a oe a oe 


10000.0. 1@r 48: 188. pepe it {Ae spice ajostt’ ribet 


ventana) 2am ee 2) ae = ae ce ) T° ~--| --<+-+~}==SePere 


. - i 28.208 ‘bp ine. a0se |  gaeueam Wh 
eee neste + rh 


re 


| rep) §GG, FETHS ‘21 babu | ae 


inne at wae oe oe eo Se eee me =e ee 


—n a Leaeh=pome} f= eee ry ene 


ee —-._—_ - 


(0000.0 an, 8 ine Reoth ft = afSO\t letaoeea 


) so aie ow = {eee | eS eee = l= La ra lew = ote =e 
* al 10%, eet ite SO, TENT 
(eee eee aS ee ee ee Bee ee oh 9 ee ea 4 =e ea eee 
| : bse ITs ERC 
‘ i a oe ee b= < Sh So nadia pia | SS 
0000. G 1288).08 i -Od08 «lt rer 
‘ are wee ee adm oem fa- x \'+ > fe women m 


ttt. ee, “19S '8é,Saos. 4 


——a = = = o's wnt ew ee ron ee ee ee oe 


needed for rejection of the null hypothesis was 1.63. The 
null hypothesis was rejected indicating that there was a 
significant difference between the experimental and control 
groups at the end of the study. Since the experimental and 
control groups in grade nine were not significantly 
different on the pretest, the difference on the posttest may 


well be due to the treatment. 


A similiar analysis of the scores for the grade seven 
groups indicated an F-ratio of 30.86 and an F critical value 
of 2.09. On the basis of these figures, the null hypothesis 
was again rejected. There was a significant difference in 
the posttest results for grade seven experimental and 
control groups which may have been attributable to the 


treatment. 


The grade eight analysis of variance indicated an F 
ratio of 90.04 and an F critical value of 1.69. The null 
hypothesis was again rejected. While there was a 
significant difference between the posttest scores of the 
experimental and control groups, there was also a 
significant difference between these groups on their pretest 
scores. Therefore, it cannot be stated with any degree of 
certainty, that the posttest differences were attributable 


to the treatment. 


Analysis of the results for all three grade levels has 
indicated that gains achieved by experimental groups were 


consistently larger than those of the control groups. An 
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AG 
examination of the gains achieved by each experimental group 
was done and Figure 1 depicts the relationship between the 


mean gains. 


Figure 1 


Mean Gain Scores for Experimental Groups 
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Grade Level 


This figure indicates that the return on the time and 
effort invested is relatively low for the grade seven 
students while the grade eight and nine scores are 
considerably higher. The posttest mean for the grade seven 
experimental group was only 40.6% indicating that the course 
of studies may be too difficult for them. 

The grade eight experimental group scores on the 


posttest had a mean of 60%; just slightly below their 


7 
7 


quoig fsinsmiisqans, ade vd paveirise antsy “] 


= 


unt =i £ 
efit: aeswied seca ts fan on atotqsb t o" IQT AE 


3 
SF smelt 6 : 
- sc > 7 
a 
7 = 
2a! i i ; ry amt 190 A =} 107 eat 392 f 62 sa 
© ~~ *- ’ — : 
[= 0G ars 
{ 
® . 
‘a 
! 
% 
. ‘ Oe 
S < J 
<== . 
. La ‘ = ; 
i Se QY 
dd th Yeas ey Oe 
” ~u ‘ XS ~ ! 
RAS es 4 %5 
WRaKs {ae Se ae L 
EXER SS0RR OTT i je 
y eth ‘ Wik : 4 
‘Ah 2 RARE yea ' 
whAES & AAS aes ah he 
eae BREE BHR Le 
oe ae ee ee oe eS FF: Og ; 
ans_aas = - aoe & - . 7 ~ ss 
‘ ‘ 
« ' '] , \ : 
ay 


od j 
‘a 


4 ) - 
nt “n - ‘ i : 
~ % ; A 4 J 
‘ 
ww «@ . 


prs emts on? rio nuie’ si sett, sasaolinl ugh t 

i 

: nevee sbEte stil ao? wol lovitetan 2 - SB 2: 
ann a Pp 


: | one. ‘eprioce ent brs Irigte: be Bp One 
eves bee ets “Aol nésm s2erseom < 

2 
sanuo0 arid der poi ssotbnt £2.00 Vimo a 


a ye y ie 
& oe ou 1 sida tre « oi 
its 


overall academic average. Similarily, the grade nine 
experimental group achieved a mean score on the posttest 
that is in the range of their academic average with the 
posttest mean of 69.8% being just above the academic average 
for the group. This indicates that the course, developed 
with grade nine students, is appropriate for grade eight 

and nine students but requires some modification to be used 


effectively with grade seven students. 


The summative evaluation has indicated that the: 
presentation of the course of studies resulted in a 
significant difference between the experimental group and 
the control group at all grade levels. However, information 
obtained from the formative evaluation was of equal 


impor tance. 


It was determined that a course of studies in computer 
literacy can be delivered to junior high school students in 
fifty hours while achieving reasonable sucess in meeting the 
objectives outlined in the provincial recommendations. An 
option time block can be used to avoid interfering with the 
time allocation to the core subjects of Language Arts, 
Mathematics, Science and Social Studies. A ratio of three 
students per computer can be used and still give the 
students a viable "hands-on" introduction to computers. A 
designated room for a computer laboratory is a definite 
asset especially in allocating extra computer access time 


outside of regular classes. 
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A number of factors were identified which impeded the 
successful implementation of a computer literacy program and 
in each case a solution was found. A lack of courseware was 
overcome by authoring some materials as well as locating and 
purchasing audio-visual and print materials. A multiple 
activity group organization, a keyboard orientation 
component and the allocation of computer access time outside 
of regular classes made it possible to emphasize a "“hands- 
on" approach with a limited amount of computer hardware. 
The need for instructors to implement the course of studies 


was met by offering a thirty hour inservice course to 


interested staff members as described in a previous chapter. 


Informal discussions with students indicated a positive 
attitude toward computers and the computer literacy course 
offered. The student demand for access to the Computer 
Literacy Option still exceeds the ability of the school to 
meet that demand. In addition, a number of teachers who did 
not have an opportunity to become involved in the program to 
date have expressed an interest in taking part in additional 
inservice training and teaching a computer literacy option 
if it can be fit into their timetable for next year. It is 
highly desirable to have extra teachers prepared to present 
the course of studies to ensure continuity in the 
presentation of the course of studies in the event that 
circumstances arise which make it impossible for a teacher 


to fulfill their committment to the program. 
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CHAPTER V 


It is the intention of this final chapter of this study 
to summarize the findings, draw conclusions from these 
findings and make recommendations for further study and 


aC Lion. 


Summary and Conclusions. 


The problem posed for this problem was; can computer 
literacy be effectively taught in junior high schools in 
Alberta within existing option time blocks? Based on the 
evaluation reported in the preceeding chapter, it can be 
concluded that computer literacy can be effectively taught 
as an option in junior high. At all grade levels, the 
treatment resulted in a statistically significant difference 
between pretest and posttest scores achieved by the 


experimental group. 
Discussion. 


The summative evaluation which has been carried out 
indicates that scores achieved by the experimental groups 
are significantly different from the scores achieved by the 
control groups at each grade level. It can be stated with a 
reasonable degree of certainty that the difference in scores 
for grade seven and nine was attributable to the treatment 


since the groups were equivalent at the beginning of the 
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study. The difference in grade eight scores cannot be 
attributed to the treatment with the same degree of 
certainty since a sampling error resulted in a statistically 
significant difference between the experimental and control 


groups at the beginning of the study. 


An extensive comparison of these two grade eight groups 
revealed that they were academicaliy equivalent, in the four 
core subjects, to within 0.1%. However, they differed 
considerably in their access to computers at the beginning 
of the study. The experimental group, which had a higher 
pretest mean, reported that thirteen members had access to 
computers outside of the school while only seven members of 
the control group reported similar access. This was the 
only difference found between the two groups which may 


account for the difference in performance on the pretest. 


The gains from pretest to posttest at each grade 
level indicated that the older students achieved the 
greatest gains when taught the coures of studies developed 
for this study. The mean gain for the grade nine 
experimental group was 55%, for grade eight it was 47% and 
in grade seven it was 32%. The posttest mean for the grade 
seven experimental group was 41% indicating that the course 


of studies was not well suited to that grade level. 


The formative evaluation carried out during this study 
identified a number of factors which may have contributed to 


the lower scores achieved by grade seven students. Their 
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overall maturity level may have hampered their progress in 
that they had some difficulty in adapting to the multiple 
activity presentation format. They tended to be more unsure 
of themselves and were slower to function effectively 
without direct supervision and assistance from the 


instructor. 


It was also noted that a longer period of time was 
required for grade seven students to attain the same level 
of keyboarding skills as the eights and nines. There did 
not appear to be the same difference between the grade eight 
and nine students. The stage of development of fine muscle 
coordination may have been a factor in the slower progress 
with Keyboarding. The end result was that the extra 
keyboarding time used by the grade sevens reduced the time 


available to teach them computer concepts. 


The problem solving skills required to analyse a task 
and prepare a computer program appeared to be more developed 
in the grade eight and nine students. This meant that the 
grade sevens took longer to complete programming tasks which 
in turn made it difficult to complete the course of studies 


in the time available. 


There appeared to be a greater gap between the grade 
seven and eight students in all the areas mentioned than was 
evident between the grade eight and nine students. The 
instructional team reported that there were no major 


difficulties in implementing the course of studies with 
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either grade eight or nine students. 


Recommendation for Further Study and Action. 


The evolving nature of computer literacy and the 
its inclusion in elementary schools will necessitate ongoing 
evaluation and upgrading of computer literacy courses for 
junior high schools. It is recommended that any curriculum 
developed at the provincial level be reviewed and updated 


annually. 


The attitudes and skills component of computer literacy 
have not been objectively documented in this study. These 
components are an important part of computer literacy and 


studies in these areas should be carried out. 


A replication of this study should be done to verify 
the findings. This would be especially relevant at the 
grade seven level as the sample of sevens was the smallest. 
There were a total of forty-six participants at the grade 
nine level, forty-three at the grade eight level and only 
twenty-three at the grade seven level. This study was also 
conducted in the first semester. Grade seven students who 
had spent five months in a junior high before enrolling in 
the program may have been able to adapt more effectively to 
the expectations of a multiple activity class and this 


should be tested. 


The concern for Keyboarding skills and habits learned 
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by students at the computer Keyboard should be addressed. 
With students being exposed to computers in elementary and 
junior high schools, there is ample opportunity to develop 
habits which may be detrimental to progress in typing 

skills in high school. The feasibility of offering programs 
for the introduction of keyboarding to younger students is 


a subject for further investigation. 


The findings of the study indicate that the 
recommendation of the Computer Literacy Steering Committee 
that the course of studies be developed for grade eight 
students is valid. When the gains made by the grade seven 
and eight students are compared, it appears that the grade 
eight students derived considerably greater benifit from the 
course of studies with the same investmemt in time, effort 
and money. Any course developed for grade eight students 
would be appropriate for grade nine students with minor 
modification of some of the assigned tasks. It is 
recommended that curriculum development continue to focus on 
the grade eight level as this appears to be the earliest 
that maximum benifit can be realized from the investment in 


the program. 


A most pressing need for action is in the preparation 
of teachers to present computer literacy in the schools. A 
cooperative effort between local school jurisdictions and 
teacher training institutions will be required to prepare 


sufficient teachers to meet the rapidly increasing demand 
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for computer literacy programs in the schools. An extensive 
inservice program will be needed to upgrade teachers 
presently in the field while the teacher training 
institutions will be charged with the responsibility of 
providing new teachers with the necessary expertise to teach 


computer literacy. 


Continued development and testing of a computer 
literacy curriculum will be required. The importance of 
ongoing evaluation and upgrading of the curriculum must not 
be underestimated. The implementation of computer literacy 
in elementary schools will necessitate modification to the 
content of junior high school programs. Computer technology 
is. changing so rapidly and will have so profound an impact 
on society that review of the curriculum less frequently 
than annually may result in the teaching of irrelevant 


materials. 


The cost and size of computers continues to decrease. 
This will result in an increasing number of our students at 
all levels having daily access to these powerful tools. As 
these devices become as commonplace as calculators, the need 
for computer literacy courses at the level developed for 
this study will be reduced and new courses will be required. 
The need for programming skills may be replaced by the need 
for an understanding of application of available software. 
The development of higher level computer languages will 


simplify the task of harnessing the power of computers for 
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a) 
personal benifit. The emphasis in formal education will 
then shift to an awareness of the range of applications and 


the skills necessary to benifit from them. 


Computer technology will have a far reaching impact on 
the content and delivery of formal education in the next 
decade. Educators at all levels will be challenged to keep 
pace with the rate of change brought about by computers. 
Failure to change in step with the new technologies will 
result in the graduation of students who are prepared for 


the world of yesterday rather than the world of tomorrow. 


The course of studies developed for this study should 
be viewed as one step in an ongoing effort to provide 
educators and students with tested materials which will 
assist in the preparation of a computer literate populace 
which is better prepared for the challenges that they will 


inevitably face. 
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OBJECTIVES. 


TOPICha&: stWHATRtIS?A tCOMPUTER 


Terminology: The students will be able to recognize and 
use the basic computer terms included in their 
terminology list handout. This list will include: 


Computer, Disk Drive, Diskette, Keyboard, Video 
Screen, Hardware, Software, Data, Input, Program, 
DOS, Debugging, and Cursor. ; 


The students will be able to identify five phases in the 
development of computers. 


The student will be able to identify the technology 
associated with each phase. (e.g. mechanical, vacuum 
tubes, transistors, silicon chips and microelectronics. ) 


The students will be able to state one advantage of any 
phase over the previous phase. 


Students will be able to identify the five major parts 
of a computer system which are.common to large or smal] 
computer systems. 


Students will be able to describe the difference between 
a micro, mini and mainframe computer. 


The students will be aware of the three basic operations 
or functions a computer carries out in performing a task 
and the interrelationship between INPUT, PROCESSING and 
GUEPUT. 


The students will recognize that computers are best 
suited to tasks involving speed, accuracy and the 
processing of large volumes of information. They will 
be able to give examples of such tasks. 


Students will be aware that information is processed 
inside the computer in the Binary number system which is 
represented by only ones and zeros. 


Students will be able to state that ones are represented 
electrically as power on and zeros as power off. 
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TOPIC@ETL: HOW TO OPERATE A COMPUTER 


1. The student will demonstrate a responsible attitude 
toward computer equipment and sufficient Knowledge to be 
able to use the available computer system by doing the 
following: 


a) Handling floppy diskettes in a manner which will 
avoid damage and program loss. 


b) Demonstrating the proper procedure in powering up 
the microcomputer and "BOOTING" the Disk Operating 
System. (DOS) 


c) Using appropriate SYSTEM COMMANDS to enable them 
Tox 


1) Initialize new diskettes using the INIT 
command. 


2) Produce the listing of programs on a 
diskette using the CATALOG command. 


3) Load programs from the disk into the 
computer memory using the LOAD command. 


4) Obtain a listing of a program on the 
screen using the LIST command. 


5) Run prepared programs using the RUN 
command. 


6) Save programs onto magnetic storage 
for permanent storage using the SAVE 
command. 


7) Lock and unlock programs on a diskette 
for security against accidental loss 
using the LOCK and UNLOCK commands. 


8) Remove unwanted programs from a diskette 
using the DELETE command. 


2. The student will be able to identify and correctly use 
the alphanumeric and special Keys on the Apple keyboard. 


a) The student will use proper finger placement 
on the alphabetic keyboard according to 
accepted "touch typing” technique. 
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b) The student will demonstrate an understanding 
of the special function keys on the Apple by 
by using them appropriately in operating 
and programming the computer. 


3. The students will be able to read and comprehend 
computer related instructional material, written at an 
appropriate level, so that they can operate the computer 
independently. 


TOPIC III: COMPUTER PROGRAMMING. 


1. The students will recognize that a computer program is 
the orderly step by step instructions that a computer 
follows in performing a task. 


a) The steps in a computer program are called 
statements. Each STATEMENT is made up of a LINE #, 
COMMAND, and PARAMETERS for that command. 


b) Line numbers determine the sequence in which the 
steps in a computer program are carried out. 
Students will demonstrate an awareness of this 
fact by using an appropriate sequence of line 
numbers for program steps and by being able to 
determine what line number should be used to 
insert an instruction into an existing program. 


2. The students will recognize an algorithm as a step by 
step procedure for solving a problem. They will also 
recognize that a computer program is a translation of 
that algorithm into appropriate computer commands. 
Given a task, the students will be able to: 


a) Outline the procedure required to solve the problem 
in English statements. 


b) Code the English statements into appropriate 
computer statements to form a working computer 
program. 


3. The students will recognize the importance of a program 
to a computer. (analogy to a stereo without a tape or 
record) 
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The student will recognize that the program stored in 
the computer memory takes over control of the computer 
functions when a program is run. This makes it possible 
for the computer to perform these functions without the 
operator pressing a button for each function. As a 
result, the computer is much faster than a calculator 
for a similar task. The major difference between a 
calculator and a computer is that the computer can 
store the program in memory to carry out the functions. 


Students will recognize that the OUTPUT or end result of 
a computer program is determined by what is INPUT and 
how it is PROCESSED. (analogy - baking cookies. If you 
want to change the output you change the ingredients and 
how you bake them). Thus, planning a program begins with 
deciding on the desired OUTPUT. 


Students will be aware that the computer has commands 
called IMMEDIATE MODE COMMANDS which do not need a line 
number in front of them and which will be carried out 
immediately when the return Key is pressed. 


a) The student will be able to demonstrate the use of 

* the following commands in IMEDIATE MODE: HOME, LIST, 
RUN, PRINT without quotes to do mathematical 
operations, and PRINT with quotes to display 
strings. 


b) Students will be aware that some commands can be 
used in either IMMEDIATE or DEFERRED mode. 


The students will be aware that DEFERRED MODE COMMANDS 
are the commands used in programs and that they will 

always have a line number in front of them so they can 
be carried out at a later time when the program is run. 


SCREEN AND PRINTER DISPLAY. The students will recognize 
that the PRINT COMMAND is used to display output on the 
screen or printer. They will be able to use the PRINT 
COMMAND in the following ways: 

a) To display what is enclosed within quotes. 


b) To calculate and display the results of mathematical 
operations. 


c) To leave a blank line for screen formatting. 


d) To display what is stored as variables. 
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e) 


To display a combination of what is enclosed in 
quotes and what is stored in variables. (eg. print 
"Hello ":;N$) 


The students will be aware of the functions of the 


FLASH, INVERSE, NORMAL and BELL commands and will be 
able to use them in a program to "dress up" their 
programs. 


fo. SCREEN FORMATTING - the students will be able to plan 
how they want material to appear on the screen and will 
prepare programs that use good screen formatting. 


a) 


b) 


Students will use the HOME command to clear the 
screen and move the cursor to the top left corner of 
the screen as a first step in formatting a program. 


Students will be able to plan the presentation of 
material using a prepared screen formating sheet. 


Students will be able to use the HTAB, VTAB, and TAB 
commands to position the cursor for screen 
formatting. 


Students will use COMMAS and SEMICOLONS 
appropriately in print statements to format in 
columns or leave no spaces as required. 


11. VARIABLES - Students will demonstrate an understanding 
of the nature of variables in the following ways: 


a) 


By recognizing the analogy between variables stored 
in computer memory and "mailboxes" with names on 
them and information stored in them. 


By properly naming numeric and string variables 
using legal names. 


Realizing that variables can only store one piece 
of information at a time so that when new 
information is put in the old information is 
discarded. 


The students will be able to use the LET command in 
a program to assign a value or string to a 
variable. 


The students will be able to use the INPUT command 
in a program to allow the user to enter responses 
into variables from the keyboard. 
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f) The students will be able to use the GET command in 
a program to accept only one character from the 
keyboard and then continue without the user 
pressing the RETURN key. 


The student will demonstrate an understanding of some 
of the mathematical capabilities of the computer by 
being able to: 


a) Correctly identify and use the symbols for 
addition, subtraction, multiplication, division, 
greater than, less than, equal to, & not equal to. 


b) Recognize and use the decision making capability of 
the computer by utilizing the IF-THEN command in 
combination with the greater than, less than, and 
equal to symbols. 

c) Use the proper syntax in a computer statement to 
get the desired order of operation in solving 
a mathematical problem. 


d) Correctly use the random number generator (RND) 
and integer (INT) commands to be able to produce 
random whole numbers. 


The student will demonstrate an understanding of the 
operation of loops within a computer program by being 
able to: 


a) Create an infinite loop using the GOTO command. 
b) Set up an infinite counting loop. 


c) Use the IF-THEN statement to control a loop to the 
desired number of cycles. 


d) Use the FOR-NEXT loop in a program to accomplish 
an assigned task. 


e) Use the FOR-NEXT loop as a time delay loop that 
causes a pause in the program but displays nothing 
on the screen. 


Flowcharts. The student will recognize that flowcharts 
are a graphic representation of the steps in the 
procedure for solving a problem or performing a task. 
The students will be able to: 


a) Recognizing the standard flowchart symbols for 
START, END, PROCESS and DECISION. 
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Draw and explain a flowchart for a simple problem. 
Read a flowchart and write the commands in BASIC 


which will accomplish the task that is displayed 
graphically in the flowchart. 


student will recognize that computers have graphic 


capabilities and they will be able to use the 
appropriate instructions to enable them to: 


a ) 
b) 


Cc) 


The 


Switch modes between TEXT and GRAPHICS. 


Set the desired COLOR after referring to the color 
number chart. 

Plan figures on the screen formatter sheet and then 
draw them on the screen in low resolution graphics 
using the commands GR, COLOR, PLOT, HLIN and VLIN. 


students will be able to use the correct syntax of 
READ and DATA command combinations to enable them 


Store DATA within a data line so that it can be 
called up from within a program. 


Use the READ command to retrieve the desired 
information from data lines... 


students will recognize and use the following 


characteristics of good computer programs: 


a) 


b) 


Adequate documentation to explain the purpose 
of the program and give instructions for proper 
use. This information may be either on paper 
or as part of the program. 


REM statements will be used within the program 
to identify various sections or functions. 


"USER FRIENDLY". The program will adequately 
explain what is requird for user interaction. User 
errors anticipated and allowed for in the program. 


Clear and readable output will be accomplished by 
proper planning and execution of good screen 
formatting. 
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eOriees. COMPUTER USES IN SOCIETY. 


1. Students will be able to identify tasks performed by 
computers in various segments of our society. 


2. Students will be able to list uses of microcomputers 
in the home and in education. 


3. Students will recognize that a computer is a piece of 
electronic hardware that can only do what a program 
Maeructs, 1 to do. 


4. Students wiil realize that computer decisions are based 
on such things as "is A > B " and that they are not 
capable of making value judgements such as “is George 
a true friend?" 


Pewremoee HUW THE COMPUTER@ARFECTS SOCIETY: 


1. Students will be able to describe ways in which computers 
can affect their everyday lives. 


2. Students will be aware that the impact of computers on 
society can be positive or negative depending on how 
humans choose to use them. 
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COMPUTER LITERACY POSTTEST Nameeeti-#6-tett-------- 


Class ----------------- 
1. Define, in your own words, the following 
items: 
a)DOS - 
pb CURSOR? = 
cSORTWARE = 
D)COMPUTER - 


2. List the five phases of the developement of 
computers and indicate the technology associated 
with that phase. 


3. List two advantages that computers in phase 
four had over computers in previous stages. 


4, What are the five major parts of any 
computer system? 


5. What are three differences between a 
mainframe computer and a microcomputer? 


6. List the three basic operations or functions 
a computer carries out in completing a task? 


7. What "number code" does the controller 
inside a computer work in? 


8. How does a computer represent ones and zeros 
electrically inside the machine? 


9. List four points on the proper care and 
handling of computer diskettes. 


10. Fill in the blanks: 
ad li is the command used to get 


a listing of the programs 
that are stored on a disk. 
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Bi) fhe-fetten+ is the command used to tell 
the computer to get a 
program from the disk and 
put it into the memory of 
the computer so it can be 
used later. 


C) )+e--2-+5+--5 is the command used to tell 
the computer to carry out 
the instructions that are 
stored in its memory. 


D) }=5-PRoRe-s- is the command used to tell 
the computer to store the 
program that is in the 
memory onto the disk. 


E) ----------- is the command used to tell 
the computer to display, on 
the screen, the lines of a 
program. 


Describe in your own words, what a computer 
program is. 


What is a STATEMENT in a computer program? 
Give an example using the proper SYNTAX. 


The following lines were entered as a new 
program. What would appear on the screen 
when the program is RUN? 


130 END 

WOOP PRINT “ES tINGy 
120 PRINT "CHECKING" 
110 PRINT "EVALUATING" 


What is the main difference between the 
operation of a computer and the operation 
of a simple calculator in solving the same 
problem? 


In your own words, describe the difference 
between IMMEDIATE MODE and DEFERRED MODE. 
Give an example of one Immediate mode 
command and one Deferred mode command. 
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16. When the following program is RUN show what 


ZUG 


PIA y 


will be displayed on the screen and the 
position in which it will be displayed on 
on the screen. (as in beside or below the 
previous information) 


100 HOME 

110 PRINT "BEGINNING A PROGRAM" 
120 det A 4 

13.0 LE TarB 6 

140 PRINT heB 
hOnbeET NS=9 "FRED" 
160 PRINT 
WO PRENT 
180 PRINT B 

1909 PRI Nile CiAlebs FINI SHEDnd § iNS 
200 PRINT THE END 


pe (i = aL 


What is the function of the HOME Command? 


Write the necessary instructions using HTAB 
and VTAB to place a "Z" on the screen in a 
position that is 12 spaces over from the 
left side of the screen and 8 lines down 
from the top. 


Show how the following information will look 
on the screen when the following program is 
RUN. 


100 HOME 
MIO IPRINT 1,2,3, 
IZOUSP RIN Iee si cs 
130 END 


J 


What is the function of the fol lowing 
computer instruction? 


140 WET Be =i 27 


For each variable name below, write LEGAL 
each one that the computer will accept and 
accept and ILLEGAL beside each name that 
is not an acceptable variable name. 
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22. What will line 130 print on the screen? 


100 LET B=4 
fet OSeL: EsleeB =7 
P20, EE PUeh+E 
130° PRINT “B 


23. The LET and INPUT commands both set up a 
Variable and label it. What is the 
difference between the LET and INPUT 
commands? 


24. What is the computer symbol for the 
Following mathematical functions? 


1) Multiplication ------ 
2) Division — ------ 
3) Greater Than ------ 
4) Less Than ~—_ ------ 


25. What will the following program display on 
the screen? 


100 LET G=10 

Hime Les GS ST RENTGD HO 9130 
120 PRINT "TESTING" 

1930 eP RIN for DECISTONS# 
140 END 


26. Line 210 assigns a random number between one 
and ten to "mailbox" N. Rewrite line 210 in 
the space below to enable the program to 
select a number between one and twenty-five. 


200) FOR? Be 17: TOD 30 

210 LET N= INT(RND(1)*10)+1 
220 PRINT N 

230 NEXT B 


27. What will appear on the screen when the following 
program is RUN. 


500 PRINT "MOVING ON" 

510 PRINT "HERE WE GO" 

520 GOTO 500 

530 PRINT "TASK COMPLETED" 
540 END 
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The GET and INPUT commands are used to set up 
variables, label them, and accept information from 
the keyboard. What is one way in which these 
commands are different? 


What purpose does line 440 serve in the 
following program? 


400 IF A=B THEN GOTO 430 

410 PRINT "NOT QUITE, TRY AGAIN" 
420 GOTO 350 

430 “PRINT | CORRECT © 

440 LET C=C+1 

450 GOTO 320 


What is the proper syntax of the IF-THEN 
command which when placed in line 130 will 
stop the counting loop when it reaches 25? 


100 HOME 
110 LET W=1 
120 PRINT W 


130 -------------------------- 


140 LET W=W+1 
150 GOT0120 
160 END 


Using a FOR-NEXT loop, write a program 
that will print the numbers from 1 to 10 on 
the screen. 


32. What is the purpose of lines 150 and 160 in 


the following program? 


120 PRINT “SUPER MATH PROGRAM" 
ISOSPRINT as WRITTEN BY” 

140 PRINT “PROLIFIC PROGRAMMER" 
150 FOR D= 1 TO 4000 

160 NEAT D 

170 HOME 

180 PRINT "ARE YOU READY?" 

190 INPUT R$ 


33. What command is used to to: 


a) Switch from normal character display mode 
to Low Resolution Graphics mode? 


b) Switch from the Graphics mode back to 
the normal character display mode? 
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34. The READ command is used to set up a 
"mailbox", place a label on it, and store 
something in it. Where does the READ command get 
the information that it stores in the "mailbox"? 


35. Give one example of a task that computers 
perform in each of the following segments of 
our society. 


a) Government - 
b) Business- 
c) Law Enforcement- 
36. Give two uses of microcomputers in each 
of the following areas. 
a) Home use 
b) Education 
37. List three ways that computers may be 


involved in the daily lives of you and your 
family. 


38. The impact of computers on our society may be 
either good or bad depending on how they are 
used. Give one example where you feel that 
computers can be put to good use and one 
example where you feel that they may have 
very undesirable consequences. 
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COMPUTER LITERACY PRETEST. Namencertr s+ 4a a -e = 


1. Explain, in one or two sentences, what a computer is. 


2. List the three functions that are carried out by a 


computer in completing a task of solving a problem. 


3. Both a computer and a simple calculator carry out the 
same functions in completing a task. What advantage does a 


computer have over the simple calculator? 


4. List two types of tasks that computers are best suited 


for and give an example of each. 


5. What are the five main parts of a computer system? In 


your own words, describe the function of each part. 


6. Give three examples of devices which acan be used to put 


information into the computer. 


7. Give two examples of devices that computers use to inform 


users of the results of information processing. 


8. How are the ones and zeros in the binary code represented 


electrically inside a computer? 


9. Computers have developed through five phases. List the 


technology or device associated with each phase. 


10. List two advantages that computers in phase four had 


over computers in the previous phases. 
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11. What “language or code" does the control unit of a 


computer work in? 
12. What is the purpose of the INTERPRETER in a computer? 


13. List three languages commonly used by computer 


programmers. 


14. Explain, in your own words, the function of the 
following keys on the Apple keyboard. (Use an example if 


you feel it will help you explain better. ) 


a) SS3- 
b) REPT 
ci) SHBET 
Ga): RESET 


15. List four points on the proper care and handling of 


computer diskettes. 


16. How do you find out what programs are stored on a 


diskette? 


17. How would you go about placing a new program on the 
diskette that you had just finished typing into the 


computer ? 
18. How do you erase a program from the diskette? 


19. What information is given in the directory listing of 


the following program? 


* A 008 AVERAGE 


i : : hi Yana. a 
. : rch fib 
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20. In your own words, describe what a computer program is. 


21. What is a STATEMENT in a computer program? Give an 


example using proper syntax. 


22. In your own words, describe the difference between 
IMMEDIATE and DEFERRED MODES. Give one example of a command 


used in each mode. 


23. What is the function of each of the following commands? 


a) HOME - 
b) REM- 

cH GOTOETO 
CesT AB 20 
e) -VTAB 8 


24. When the following program is run, what will be 
displayed on the screen? 

10 PRINTRIPAISOSSZA TEST” 

20 REM GADTHE REM STATEMENT 

30 PRINT “TEST COMPLETED.” 


25. The computer can store variables in memory "mailboxes" 
and name these variables for future recall. Beside each 
variable name given below, state whether the name used is a 


legal or illegal name for variables. 
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26. What will the following programs display on the screen 
when they are RUN? 
ADOTOOMEET B=7 
ViRTL Ek iBS= “ELGHT” 
120 PRINT B,B$ 
130 END 


PeerOUTLETSA=1 
110 PRINT A 
120 LET A=A+3 
130 PRINT A 
140 END 


umm O0 CET Z2$=9"G00D" 
110 LET Q$= "MORNING" 
120 PRINT Q$;Z$ 
130 PRINT 
140 PRINT "Q$;Z$" 
150 END 


27. What is the instruction on the Apple which will empty 
the mailboxes in memory so you are sure that there is 


nothing in them when you start a program? 


28. What does line 200 do in the following program? 
200 LET X= INT(RND(1)*6+1) 
210 PRINT X 
220 END 
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29. What will appear on the screen when the following 
program is RUN? 

100 HOME 

PIOSLET X=1 

120 PRINT X 

130 LET X=X+1 

140 GOTO 120 


30. The computer is capable of making some simple decisions 
of a true/false or yes/no type. Give the correct symbol for 


the following decisions: 


a) A is greater than B A ---- B 
b) A is less than B Wosckse | 
c)-A is not equal to B A ---- B 
fees seedal: toon Jess than B= ° A ---= 9B 


31. What will the following programs display on the screen? 
ay 100 LET G= 10 
eee THEN @ vou 
(Oe eS PENG 
130 PRINT “DECISIONS* 
140 END 


b) 100 LET u=1 
110 PRINT J 
120 LET J=u+3 
130° 1F) doo) 10° THEN. 150 
140 GOTO 110 
150 PRINT" FINISHED" 
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32. Write a computer program using a FOR NEXT LOOP which 
will act as a time delay as the computer counts from one to 


one thousand but nothing appears on the screen. 


33. Sketch a flowchart of the following program using the 
appropriate symbols. 

100 LET A=1 

miO PRINT A 

MeOeL Et A = Att 

pide A = 10 THEN: 150 

140 GOTO 110 

150 END 


34. Write the necessary instructions to place a number 9 on 
the screen in a position that is 12 spaces over from the 


left side of the screen and 8 lines down from the top. 


35. What wiil the following program display on the screen? 
100 LET K=5 
Barks. => TOK SEER | 
120 PRINT Y 
POUSNEX TY 
140 END 


36. Write a program that will ask the user what their name 
is and then store the name the user types on the Keyboard in 


a "mailbox" labelled N$. 
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37. What would you put in line 40 to cause the computer to 
tell the user they were right and then end the program when 
the correct answer is given? 

10 HOME 

POmeniN lo 10910 > 1007" 

30 INPUT A$ 


50 GOTO 20 
BOSPRINT “RIGHT ~ 
70 END 
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OBJECTIVES. 


TOPIC 1: WHAT IS A COMPUTER 


Terminology: The students will be able to recognize and 
use the basic computer terms included in their 
terminology list handout. This list will include: 


Computer, Disk Drive, Diskette, Keyboard, Video 
Screen, Hardware, Software, Data, Input, Program, 
DOS, Debugging, and Cursor. 7 


The students will be able to identify five phases in the 
development of computers. 


The student will be able to identify the technology 
associated with each phase. (e.g. mechanical, vacuum 
tubes, transistors, silicon chips and microelectronics. } 


The students will be able to state one advantage of any 
phase over the previous phase. 


Students will be able to identify the five major parts 
of a computer system which are common to large or smal] 
computer systems. 


Students will be able to describe the difference between 
a micro, mini and mainframe computer. 


The students will be aware of the three basic operations 
or functions a computer carries out in performing a task 
and the interrelationship between INPUT, PROCESSING and 

OUTPUT: 


The students will recognize that computers are best 
suited to tasks involving speed, accuracy and the 
processing of large volumes of information. They will 
be able to give examples of such tasks. 


Students will be aware that information is processed 
inside the computer in the Binary number system which is 
represented by only ones and zeros. 


Students will be able to state that ones are represented 
electrically as power on and zeros as power off. 
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NOPICOA I: HOW TO OPERATE A COMPUTER 


1. The student will demonstrate a responsible attitude 
toward computer equipment and sufficient Knowledge to be 
able to use the available computer system by doing the 
fol lowing: 


a) Handling floppy diskettes in a manner which wil] 
avoid damage and program loss. 


b) Demonstrating the proper procedure in powering up 
the microcomputer and "BOOTING" the Disk Operating 
System. (DOS) 


c) Using appropriate SYSTEM COMMANDS to enable them 
to: 


1) Initialize new diskettes using the INIT 
command. 


2) Produce the listing of programs on a 
diskette using the CATALOG command. 


3) Load programs from the disk into the 
computer memory using the LOAD command. 


4) Obtain a listing of a program on the 
screen using the LIST command. 


5) Run prepared programs using the RUN 
command. 


6) Save programs onto magnetic storage 
for permanent storage using the SAVE 
command. 


7) Lock and unlock programs on a diskette 
for security against accidental loss 
using the LOCK and UNLOCK commands. 


8) Remove unwanted programs from a diskette 
using the DELETE command. 


2. The student will be able to identify and correctly use 
the alphanumeric and special Keys on the Apple Keyboard. 


a) The student will use proper finger placement 
on the alphabetic Keyboard according to 
accepted "touch typing” technique. 


1.8 edertarcmed 1 i Inaba oe 


ebulrits eldr 
sd of agbelwond Inetottiue Bas Irnemqrups vetugnes — er 
ari prob yd metave eldeltsve ott seu wot 
‘ ; ht rl 


a io 
e 
oa 


(liw dotdw asnpse sorb aedteae tb want? nila | 
.3e0! matgoxg brs spsms6b. brows’ iii re 


du poriaewog if eF mq ort on sant anemia a 
ent Jeneg® etd oa} Oni tOO8 bris Neeley ero ipo : an 
(206) pe Mp 7 + et 


madt sidsne of SOWANMBD wataye otal wo 71qe ay eis 
ok 


TEAL ott ontel eotteneth won extleitind (Poo , 
 DRBMTOD: 4 ae 
6 no ame 9e7g to pnattet! sat eoube7d (S aan 
_bnammco OOJATAG ofd ontecsetteneth a; 


oft ofnt Aete sf mor? emeipo1q beol (& fo 
. Deusmmed GAOs ori gniau yiomem 19 TuqMoD iy 


ad no —— & %o oniie2t! s nistdd (> 
Tet i -orid onitau asete 


wus en} ontaw m6 210014 bs1sagiq muh (a “es 
Ortega. | 


: A eB 
wes obtengem ojno ams peg evee (8 - 
| eit} ontou spe ot2 a ma « “Sie 
bnsmmnaa mi ks 
| ae 7 


rool nu bee noo.) (9 is 
antses yYitmoee IO” Pa 
JW ors NODS ont ache A ae 


sili ie ae oat 


o} Jeni s mont _— ha basniswr, 
"eeu vf teens 
ammecuenas 


, 
a 
9 


The student will demonstrate an understanding 
of the special function keys on the Apple by 
by using them appropriately in operating 

and programming the computer. 


The students will be able to read and comprehend 


computer related instructional material, written at an 
appropriate level, so that they can operate the computer 
independently. 


TOPIC III: COMPUTER PROGRAMMING. 


tthe 


students will recognize that a computer program is 


the orderly step by step instructions that a computer 
follows in performing a task. 


a) 


b) 


2.  kRe 


The steps in a computer program are called 
statements. Each STATEMENT is made up of a LINE #, 
COMMAND, and PARAMETERS for that command. 


Line numbers determine the sequence in which the 
steps in a computer program are carried out. 
students will demonstrate an awareness of this 
fact by using an appropriate sequence of line 
numbers for program steps and by being able to 
determine what line number should be used to 


insert an instruction into an existing program. 


students will recognize an algorithm as a step by 


step procedure for solving a problem. They will also 
recognize that a computer program is a translation of 
that algorithm into appropriate computer commands. 
Given a task, the students will be able to: 


a) Outline the procedure required to solve the problem 
in English statements. 

b) Code the English statements into appropriate 
computer statements to form a working computer 
program. 

3. The students will recognize the importance of a program 
to a computer. (analogy to a stereo without a tape or 


record) 
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The student will recognize that the program stored in 
the computer memory takes over control of the computer 
functions when a program is run. This makes it possible 
for the computer to perform these functions without the 
operator pressing a button for each function. As a 
result, the computer is much faster than a calculator 
for a similar task. The major difference between a 
calculator and a computer is that a computer can store 
the program in memory to carry out the functions. 


Students will recognize that the OUTPUT or end result of 
a computer program is determined by what is INPUT and 
how it is PROCESSED. (analogy - baking cookies. If you 
want to change the output you change the ingredients and 
how you bake them). Thus, planning a program begins with 
deciding on the desired OUTPUT. 


Students will be aware that the computer has commands 
called IMMEDIATE MODE COMMANDS which do not need a line 
number in front of them and which will be carried out 
immediately when the return Key is pressed. 


a) The student will be able to demonstrate the use of 

* the following commands in IMEDIATE MODE: HOME, LIST, 
RUN, PRINT without quotes to do mathematical 
operations, and PRINT with quotes to display 
strings. 


b) Students will be aware that some commands can be 
used in either IMMEDIATE or DEFERRED mode. 


The students will be aware that DEFERRED MODE COMMANDS 
are the commands used in programs and that they will 

always have a line number in front of them so they can 
be carried out at a later time when the program is run. 


SCREEN AND PRINTER DISPLAY. The students will recognize 
that the PRINT COMMAND is used to display output on the 
screen or printer. They will be able to use the PRINT 
COMMAND in the following ways: 


a) To display what is enclosed within quotes. 


b) To calculate and display the results of mathematical 
operations. 


c) To leave a blank line for screen formatting. 


d) To display what is stored as variables. 
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e) 


To display a combination of what is enclosed in 
quotes and what is stored in variables. (eg. print 
"Hello ";N$) 


The students will be aware of the functions of the 


FLASH, INVERSE, NORMAL and BELL commands and will be 
able to use them in a program to "dress up" their 
programs. 


to. SCREEN FORMATTING - the students will be able to plan 
how they want material to appear on the screen and will 
prepare programs that use good screen formatting. 


a ) 


b) 


Students will use the HOME command to clear the 
screen and move the cursor to the top left corner of 
the screen as a first step in formatting a program. 


Students will be able to plan the presentation of 
material using a prepared screen formatting sheet. 


Students will be able to use the HTAB, VIAB, and TAB 
commands to position the cursor for screen 
formatting. 


Students will use COMMAS and SEMICOLONS 
appropriately in print statements to format in 
columns or leave no spaces as required. 


11. VARIABLES - Students will demonstrate an understanding 
of the nature of variables in the following ways: 


a) 


b) 


c) 


e) 


By recognizing the analogy between variables stored 
in computer memory and "mailboxes" with names on 
them and information stored in them. 


By properly naming numeric and string variables 
using legal names. 


Realizing that variables can only store one piece 
of information at a time so that when new 
information is put in the old information is 
discarded. 


The students will be able to use the LET command in 
a program to assign a value or string to a 
variable. 


The students will be able to use the INPUT command 
in a program to allow the user to enter responses 
into variables from the Keyboard. 
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f) The students will be able to use the GET command in 
a program to accept only one character from the 
keyboard and then continue without the user 
pressing the RETURN key. 


The student will demonstrate an understanding of some 
of the mathematical capabilities of the computer by 
being able to: 


a) Correctly identify and use the symbols for 
addition, subtraction, multiplication, division, 
greater than, less than, equal to, & not equal to. 


b) Recognize and use the decision making capability of 
the computer by utilizing the IF-THEN command in 
combination with the greater than, less than, and 
equal to symbols. 

c) Use the proper syntax in a computer statement to 
get the desired order of operation in solving 
a mathematical problem. 


d) Correctly use the random number generator (RND) 
and integer (INT) commands to be able to produce 
random whole numbers. 


The student will demonstrate an understanding of the 
operation of loops within a computer program by being 
able to: 


a) Create an infinite loop using the GOTO command. 
b) Set up an infinite counting loop. 


c) Use the IF-THEN statement to control a loop to the 
desired number of cycles. 


d) Use the FOR-NEXT loop in a program to accomplish 
an assigned task. 


e) Use the FOR-NEXT loop as a time delay loop that 
causes a pause in the program but displays nothing 
on the screen. 


Flowcharts. The student will recognize that flowcharts 
are a graphic representation of the steps in the 
procedure for solving a problem or performing a task. 
The students will be able to: 


a) Recognizing the standard flowchart symbols for 
START, END, PROCESS and DECISION. 
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Draw and explain a flowchart for a simple problem. 
Read a flowchart and write the commands in BASIC 


which will accomplish the task that is displayed 
graphically in the flowchart. 


student will recognize that computers have graphic 


capabilities and they will be able to use the 
appropriate instructions to enable them to: 


a) 
b) 


c) 


The 


Switch modes between TEXT and GRAPHICS. 


Set the desired COLOR after referring to the color 
number chart. 

Plan figures on the screen formatter sheet and then 
draw them on the screen in low resolution graphics 
using the commands GR, COLOR, PLOT, HLIN and VLIN. 


students will be able to use the correct syntax of 
READ and DATA command combinations to enable them 


Store DATA within a data line so that it can be 
called up from within a program. 


Use the READ command to retrieve the desired 
information from data lines... 


students will recognize and use the following 


characteristics of good computer programs: 


a ) 


Adequate documentation to explain the purpose 
of the program and give instructions for proper 
use. This information may be either on paper 
or as part of the program. 


REM statements will be used within the program 
to identify various sections or functions. 


"USER FRIENDLY". The program will adequately 
explain what is requird for user interaction. User 
errors anticipated and allowed for in the program. 


Clear and readable output will be accomplished by 
proper planning and execution of good screen 
formatting. 
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hora +s) COMPUTER! USES IN? SOCIET Yi. 


Students will be able to identify tasks performed by 
computers in various segments of our society. 


Students will be able to list uses of microcomputers 
in the home and in education. 


Students will recognize that a computer is a piece of 
electronic hardware that can only do what a program 
mstructs Addo; dor 


Students will realize that computer decisions are based 
on such things as "is A > B " and that they are not 
capable of making value judgements such as ‘is George 

a true friend?" 


oeiceo HUW SHERCOMPUTER AFFECTS SOCIETY. 


NO 


Students will be able to describe ways in which computers 
can affect their everyday lives. 


Students will be aware that the impact of computers on 
society can be positive or negative depending on how 
humans choose to use them. 
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TOPIC 1: WHAT IS A COMPUTER 


TERMINOLOGY 


BASIC - a programming language that uses commands which 
are similar to English words. The letters 
stand for (B)eginners (A)11-purpose (S)ymbolic 
(I)nstruction (C)ode. 


BINARY CODE - The number code made up of ones and 
zeros. It is used inside all computers because 


ones can be represented by "power on" and zeros 
by "power off" 


COMPUTER - A high speed information processing device 
which uses a stored set of instructions to 
complete a task or solve a problem. 


CONTROL UNIT - The part of a computer which directs the 
Flow of information and instructions through a 
computer . 


CURSOR - The flashing square on the screen which 
indicates where the next character will be 
displayed. 


DATA - The information used by the computer to complete 
its task. Usually stored in the computer 
memory temporarily or more permanently on a 
diskette. 


DEBUGGING - The process of discovering and correcting 
errors in a program. 


DISKETTES - (also called Disks or Floppy Disks) a 
magnetic storage device made up of a magnetic 
coating on a plastic disk which is enclosed in 
a black protective envelope. 


DOS - Abbreviation for Disk Operating System. These 
are The instructions which must be loaded into 
the Apple each time you turn the power on so 
that the Computer is able to communicate with 
the disk drive to CATALOG, LOAD and SAVE 
programs. 


HARDWARE - The equipment that makes up the computer 
system including the central control unit, 
keyboard, video display screen and the disk 
drives. 


95 


qaTuaMoD A et, PAHW! 


w enreninoD eeeu Lens i) a 
ay] 9 eat. ', ahi pas. 
79) 494-96 Ta Ane 


si todwmyle) seaqhug= | 


no 


ORB. mer To. ky, abe aise Apeanilen. cht Lome Py 
seunosd sis udmad he went bez e! 31 . 2a. e 
2049s bs “Nhe  SWog: xo Rereaea tay 1 cf eo: a 


Tots 


tine 
Ashe: 
‘ ‘gale 


si ved’ prihezeooIq lnitiaicin os?ge agar my 
oy enero iunteai 7]. 792 bWei07e & eels fr 
mardetd & evida 10 Ads?.6 ofS i Qmeo 


ai? ajae7ro tiortw 1s 3GNQo A TO PABQ an! TPeU vi 
6 Abo wet eriar TSuAT ert ort noni sme! iF i wait 
F 1s ‘o ‘a. 


— 


dotiw meeis2 dt no eS 1supe patdes |? Sat => 
ocd Ti tw istos1snhe teen os otsriw aod BOMONE 4 


ei ae 
atstamao of “etuqmed a Yd beeu Hot hemneltee i 
sgiuqmas ent ob Batola yi frurl- ,.Aemd aie 
5B no Yi irennn6g” BaGin RON TT elie gat , 


pri T084"4e0 brrs griinewaoe th - 2aAoo1g Bl = 
Bord: 6S AF sone 


a 


s (ahetd peng no gweld balihgs ed ~ 8) TINT 
atterngam 6 to pat sot veo Gd US he St a ¢ 
nt besolone et fof hh si teste e ng ties 
7 


| aatevcie ov) J 9pt0%G 
seonT met a2 entisisgO Avid not gh 
otnt bebsol ed Teun dotirtw enchd suihent fT 39 


oa 0 TewOd ft wo pearl 1s) 
dtm atest or oreea! eck 
IVES adie I .OOUATAD oF “av rae 


INPUT - Information that is fed into the computer. 
Usually comes from the keyboard or disk drive. 


MEMORY - The part of a computer where programs and data 
are stored. 


OUTPUT - The information which comes out of the 
computer as the end result or answer to the 
task it was working on. Usually the output is 
displayed on the screen or on a printer but may 
also be saved on a diskette. 


PROGRAM - A set of instructions, stored in the computer 
memory, which the computer will follow to 
complete a task. 


PROGRAMMER - A person who writes programs for a 
computer . 


SOFTWARE - The programs used by the computer to perform 
a desired task. 


HISTORY OF COMPUTERS. 


Computers were not invented by any one person following 
a flash of genius; they evolved gradually over a long period 
of time. Generally, their development went hand in hand 
with the search for the solution to problems. Mankind has 
always attempted to devise tools to make a task faster or 
easier. The development of devices to make the processing of 
information faster is no exception. 


Progress toward the development of calculating machines 
was frequently determined by the current state of a 
technology. This progress can be roughly divided into five 
phases with each phase being dominated by a particular 
technology. 


PHASE €hherTHReMEGHANICAL ERA. sclUpmtost9 43 


During this initial phase the equipment was mechanical 
in nature and powered by hand. One of the earliest 
calculating devices was the abacus which was reportedly used 
by the Chinese in 2600 B.C. In 1642 Blaise Pascal invented 
the first mechanical adding machine which was hand powered 
and made up of gears and levers. It wasn’t until 1822 that 
the great grandfather of the computer was dreamed up by 
Charles Babbage. The machine was a wonder of cogs, gears, 
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sprockets, ratchets and counters. He called it an 
Analytical Engine and envisioned it solving any type of 
mathematical problem given to it. It was to include a 
memory unit within the machine, a conditional transfer 
device and a memory storage outside the machine. This 
device was to have functioned much like the computers of 
today. Unfortunately, the device was never completed because 
the state of the art of metal working and machine tooling 
were not advanced enough to build all the intricate parts he 
needed. 


The search for a solution to a problem led to the 
development of another calculating device. Herman Hollerith 
was presented with the problem of speeding up the census in 
the United States. The census was taken every ten years and 
it looked like it would take ten years to tabulate all the 
information gathered in the 1890 census. Hollerith used the 
punched card idea developed for weaving patterns back in the 
1800's. Holes were punched in these cards to record census 
information like age, sex and family size. Then he built a 
machine with electrified wires to count the data stored on 
the cards. When the wires encountered a hole in a card, 
they dropped through to make electrical contact. The signal 
produced moved a counter around one space. The machine cut 
the counting time in half. Hollerith went on to set up a 
company to sell these machines. This company eventually 
became 1.B.M. 


For the next fifty years, Hollerith’s design was 
improved but all computers remained basically mechanical 
until 1943. 


PHASE II1: THE VACUUM TUBE ERA. 1943 TO MID 1950'S. 


In 1943 the University of Pennsylvania and the U.S. 
Army were trying to find ways to improve the accuracy of 
artillery shells fired at moving targets such as aircraft. 
A large number of calculations were needed involving shell 
speed, target speed, direction and wind. The army was 
using 100 people with mechanical calculators to work out 
tables used by gunners to aim the artillery. This was too 
slow and inaccurate for the task. 


Eckert and Mauchly, two scientist from the University, 
came up with the idea of using vacuum tubes to replace the 
cogs and gears of the mechanical calculators. When vacuum 
tube technology was applied to the ideas that Babbage had 
developed, the first electronic digital computer was 
invented. It was called the ENIAC or Electronic Numerical 
Integrator And Calculator. This unit weighed thirty tons 
and used twenty thousand vacuum tubes. It was also very 
costly to build and maintain as the tubes burned out 
frequently. However, it served the purpose for which it was 
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designed and was a significant improvement over the old 
mechanical calculating devices. 


In the late forties and early 1950's computers had 
advanced to the stage that they were being used by some 
large corporations but vacuum tube technology required large 
air-conditioned rooms to house this sensitive equipment to 
Keep it from overheating. The size and cost prevented 
the majority of the population from accessing computers. 


PHASE III: THE TRANSISTOR ERA. MID 5o0’s to late 1960's. 


The transistor was invented in the late 1940’s and by 
the mid 50's was taking over from the vacuum tube in 
electronic circuits. The transistor was a replacement for 
the vacuum tube in computers. It was a fraction the size, 
used less electricty, gave off less heat, and was much more 
rugged and reliable than the tube. This made it possible 
for computers to be built that were much smaller and didn’t 
require a special environment in which to operate. As the 
cost of production were reduced, computers became practical 
for more businesses. Previously only governments and 
extremely large corporations could afford them. 


Another advantage of the transistor and associated 
solid state circuitry was the fact that they could operate 
so much more rapidly than the old computers with vacuum 
tubes and electro-magnetic switches. These new computers 
were capable of millions of calculations per second. This 
improved speed meant that one main computer could be 
connected to a number of terminals so that a number of 
people could be using the computer at the same time with 
each person using a different program. The computer was so 
fast that it could keep up with all these users while 
functioning so rapidly that there was very little waiting 
time for any of them. 


PHASEYIVARI THEE INTEGRATEDGCTROUIT , ERA REARBYDIS7o0?S: 


The integrated circuit chip first appeared in 1971. 
This tiny device was another major step forward in making 
electronic circuits smaller and more reliable. The chip is 
a tiny wafer of silicon onto which thousands of miniature 
transistors are etched using a photographic technique. A 
chip the size of your fingernail contains incredibily 
complex circuits. They can be mass produced which means 
that costs are further reduced making the computer 
accessible to more and more people. 


¢ 
iw 


bio ef? s8Vvo inomevoreint toaat I mghe pw | 
} aot vob potiad 8 . 
ae ne te 
oe ae A 

12 Sart » gaor vives brs rr ple ots. a a 
toe vd oseu ‘ente ad slew: yort ten it epste ert a Paedeacrpiens 
1s{ bostupe veohonmigel jedud ee v Jud ange 15109709, 897 

+ +r rise avitlenes ett oe wor! a? BOO apo 

sfrevertq 3205 brie este sriT nt Teecneve’ mo 
uUnmoOD pnt dgessoR mot? not ts! udod od} Yo yt 


ae! stef of 868 GIN ARS AOT212MAAT + nee wee 
4 ; iy 3! 


+ 
of stud muuosy aad mot? ivo gnted saw a ‘oe. ‘ 
+ jnaneos!qa’ 6 asw 4Aotefensi 2 ofl! ea hun tS ‘ot 109%: ae 
esie ant notiaayt ® enw 71 2a tuGmos mt edud muuesva 
ayom OCW es5w One: . eon a2e! ito SY BO Wokstoete eo 
sidizeon ff sham @hdt  .scdut edt ast oidetlenbns pege 
‘noth bone telheme elecam aqow lero 7| tud a 1 OF aves mee 
44 24 ,eteasao Of AMotrw ni drremno vivnne [stoeqe | erty 


id bos 2‘ohet otal @ae ni beinevat cow notabens1t.9 


isotjosye omeqcsd 2767 00mm De prt se Sow not $5ubO3g 
brie < STENT aOR vito vi 2u0o FWA | 2geeent au 
uneasy by 174 5 biuoo enoiise toa10e eps! | 


betsiacees bras “oleterns? eri] te sineVvos ad 
stsnreqo biuoo yer? ten? fos? eri) esw “Yad two" 8 ble 
miuoey nitw evetuqmos blo 93 neds yi biqey pean eises 
gretugmes wen eseAal ,eerinoiiwe often — orjosis bnaeat 
afat yon 18g dot isiucl ‘Fo 2t el itm to oleh rm | 
> ter? JInsem besqs, & 


ed blued VetyaRed oism or 
| no} to 19dmun & OF 
9 ad} ontew ed: bit 
ne iwittib 6 ontew. noe 
iw au aon bi udo | ve 
ort?! tend vibiaqsw bes 
merit, to 


to sean & des O@ elenic 
: thw eat? smaee ony 76 7 a 
o& esw TStuqMoD ad? .ms10 
ett 2 (San) sear] |! 
ont?tew ef7ilt yey enw 


@ th 


| 2eRR) YAR yaa TIVOKIO oaTARO STIL: NT o 


7 a 


Ter mt be Weds Serti giro Ifvotte bateciges 

preven, nt aswIeat qete scoism terions esw¢ 

: . et gids edt veideltes 710m by 7a! { rte att 
| tagger to. Y eal do dw’ od rio groan : 


| or a 
. ee ch, 
— eT no a bpou ee i 


r : ain sir pies 2 
ng 7 : 5 : © : iv sy ; ; pic J 


PHASE V: MICROELECTRONIC CONTINUES TO ADVANCE. MID 70'S to 
PRESENT. 


As the technology of micro-electronics continues to 
strive for ever smaller, faster and less expensive circuits, 
computers have advanced also. Perhaps the most significant 
development in computers in the past ten years has been the 
microprocessor chip. This integrated circuit contains an 
entire computer on one chip. A $5 chip today can do the 
same job as its $50 million dollar vacuum ancestor. With 
the introduction of these microprocessor chips, various 
manufacturers began selling small personal computers as kits 
that could be assembled at home. About 1975 the home 
computer or personal computer came on the market at a price 
that made it possible for private individual and small 
companies to own one. 


Each month a new piece of computer equipment or a new 
add-on device for existing equipment is available. 
Computers continue to become smaller, faster, less expensive 
and more powerful. Improved memory systems, better graphic 
capabilities, music and speech generation units and 
computers that respond to voice commands are just a few of 
the ongoing developments in the field of computers. 


The above phases in computer development are all part 
of a continuous growth and development process. The change 
from one era to another was gradual. Computers built with 
transistorized circuits were still used for some time after 
the integrated circuit was invented. For this reason, the 
dates given for each phase should be considered as 
approximate. 


Bento OF AY COMPUTER SYSTEM 


A computer system is made up of five main parts; INPUT, 
MEMORY, ARITHMETIC AND LOGIC UNIT, CONTROL AND OUTPUT. The 
CONTROL UNIT, MEMORY and the ARITHMETIC AND LOGIC UNIT are 
electronic circuits that are housed inside the computer 
where you don’ t usually see them or even realize that they 
are working. The devices that you normally work with are 
the various INPUT and OUTPUT devices. 


INPUT. 


There are a number of ways that you can get information 
into a computer. You can type it in directly from the 
keyboard. Magnetic tapes or diskettes can be used to load 
programs or stored information into the computer. The 
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information from the bubble sheets that you may have used 
for answer sheets is read into the computer by optical 
scanners. Some units have light pens which you can point 

at the screen to feed information into the computer. Other 
devices that may be used include magnetic ink readers used 
by banks to read numbers on cheques and punched card readers 
used by utility companies to send out bills. You can even 
input information into a computer by using the telephone to 
connect it with another computer. 


MEMORY UNIT. 


The memory unit is the part of a computer that stores 
all the information as it is fed in from the various input 
devices. The information is stored in separate storage 
compartments which all have their own ‘addresses’ so that 
the computer can find the information very quickly when it 
is needed. Both the step by step instructions for program 
and the data that it is working with are stored in the 
memory unit but in separate parts at different addresses. 


ARITHMETIC AND LOGIC UNIT (ALU) 


The purpose of this unit is to perform all of the 
computers mathematical functions and logical decisions. 
Computers can add, subtract, multiply, divide and compare to 
see if a number is greater or smaller than another number. 
Complex calculations are just combinations of basic 
operations and follow a sequence of stored instructions. 
Comparing, sorting and rearranging information are the kinds 
of logical operations done by a computer. Given the proper 
instructions, a computer can easily sort a list of words 
alphabetically or arrange a set of numbers in order. 


CONTROL UNIT 


This unit is the ‘traffic director’ for the other four 
parts. When data is fed into the computer, the control unit 
directs it into the memory unit for storage until it is 
needed. As a program runs the control unit gets information 
from memory, sends it to the arithmetic and logic unit for 
appropriate action, takes the results and directs them back 
to new locations in memory and finally sends the results to 
an output device. 


OUTPUTSDEVLCES 
These devices are used to display the results in a form 


that is understandable by you. The most common output 
device on personal computers like the Apple is the video 
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screen. Signals sent out by the control unit are transformed 
into letters and numbers on the screen so you can read them. 
Printers produce the same results on a permanent paper copy. 
The computer may also send out signals to magnetic storage 
devices like disks or tapes so that the information can be 
used later. Signals may be sent to speakers to produce 
sound or to plotters which may draw a map, graph or 
electronic circuit. 


MICRO’S, MINI’S, AND MAINFRAMES 


Computers can be classified into three general 
categories according to their size, price and capabilities. 


While these classifications indicate differences in the 
computer systems, you will find that all of these systems 
have many things in common. For example, all of them are 
made up of the same basic parts (Input, Memory, Control, 
Arithmetic unit and Output). In each case the systems all 
work with Binary Numbers inside the machine and use special 
"Interpreters" to translate this code into a programming 
language which is easier to understand and use. All of 
these systems can function with more than one language as 
long as you have the "interpreter" for that language in the 
machine. 


SUMMARY OF DIFFERENCES 


MICROCOMPUTERS MINICOMPUTERS MAINFRAME COMPUTERS 
COST - thousands -tens of thousands - hundreds of 
thousands 
USERS - one at a - a few at a time - many at a time 
time 
PROGRAMS - one at - a few at a time - many at the same 
a time time 
SPEED OF 
OPERATIONS - tens - hundreds of Sap LiOnSseoL 
of thousands thousands per operations 
per second second per second 
STORAGE - thousands - millions of > Diehl ionstof 
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LIMITATIONS OF COMPUTERS 


While it is generally agreed that computers are a 
powerful information processing tool which can handle large 
quantities of information and process it very quickly, they 
do have some limitations which have restricted their general 
usage up to now. 


The cost of the computer equipment is one factor which 
limits the spread of computers. While new technology is 
reducing the size and cost, it will be some time yet before 
computers become common in the home. 


Secondly, a computer is limited in what it can do. It 
can be used efficiently in tasks which require repetitive 
operations on large volumes of information. Many jobs which 
involve small amount of information that is only used a few 
times can be handled better manually than by a computer. 
Often it would take longer to INPUT the necessary 
information into the computer than it would to do the job 
with a pen or calculator. In addition, a computer can only 
do what the program tells it to do and you may not have a 
program available to do the job you wish done. 


A computer is only as good as the quality of program it 
is given to run. Good computer programs are expensive 
because it takes many hours to prepare. You may also find 
that the programs that are available don’t do exactly what 
you need to do so some expert help may be required to change 
them so they will fit your needs. 


Finally, computers and microelectronics are a new 
technology. Many people are concerned that advances in 
these areas are proceeding so rapidly that they are getting 
out of control. Now that computers can store so much 
information on people, it is necessary to control who has 
access to that information. Invasion of privacy and 
computer crimes involving the computers of financial 
institutions are very real concerns. Until people are more 
comfortable with this new technology and are convinced that 
computer abuses can be controlled, they will continue to 
resist change in this area because of fear of the unknown. 


FUNCTIONS OF A COMPUTER 


In solving a problem or completing a task, the computer 
carries out three functions: INPUT, PROCESSING and QUTPUT. 
The INPUT function takes place as the necessary information 
is fed into the computer. PROCESSING of the information is 
carried out according to a set of instructions (or program) 
stored in the computer’s memory. The OQUTPUT function is the 
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computers way of reporting the results of processing the 
information that was input. OUTPUT is most frequently to 
the TV screen or printer. 


While these terms apply to the operation of a computer, 
they apply equally well to other operations. For example, 
if you want to bake a batch of cookies, you would INPUT the 
correct ingredients, PROCESS (measure, mix, and bake) them 
according to the step by step instructions in the recipe and 
the OUTPUT would be a batch of perfect cookies. Obviously, 
if you wanted to bake an Angelfood cake, the INPUT and 
PROCESSING would be quite different. To obtain the desired 
OUTPUT you must always use the appropriate INPUT and 
PROCESSING. 


This applies to using a computer as a problem solving 
tool. If you want the computer to multiply three large 
numbers together and print out the answer, the three numbers 
must be INPUT accurately and the computer must have the 
correct PROCESSING instructions in its memory if the correct 
OUTPUT or answer is to be obtained. 


WHAT -COMPUTERS DO BEST 


The computer is similar to a calculator in its ability 
to accept input, process it and display the results. The 
major difference between the computer and a simple 
calculator is in the memory. While simple calculators may 
have a memory which can store values for later use, the 
processing instructions must be entered by the operator for 
each problem you wish to solve. The computer has the memory 
capacity to store both the processing instructions and 
values. Because the processing steps are stored in memory, 
the same type of problem can be solved over and over again 
much more rapidly than you could do them with a calculator. 


For example, if you were asked to find the average of 
your marks this term, you could simply take a calculator and 
do the calculations. However, if you were asked to 
calculate the averages for all the students in your school, 
you could look to a computer to make the job easier. The 
computer is ideally suited to this task. The steps 
necessary in performing the calcultion can be stored in the 
computer memory. As you enter the marks for each student 
the computer can store them until you have fed in the marks 
for every student. The instructions that you have placed in 
the memory can then tell the computer to recall the marks, 
add them up, do the division, and display the results on the 
screen or printer. Calculations that would take you hours 
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to do by hand can be done in seconds with the computer. 
Computers are best at repetitive tasks where accuracy and 
high speed processing are required. 


Computers don’t just work with numbers. They can 
work just as well with letters. Sorting a list of words 
into alphabetical order is a simple task for a computer and 
word processor programs make it very easy to type in 
material or correct errors in your work before the final 
copy goes onto paper. In general, computers are very good 
at repetitive tasks where speed and accuracy are important 
or large amounts of information must be processed. 


MOP TGrel i: HOW TO OPERATE A COMPUTER 
CARE OF YOUR FLOPPY DISKETTES 


Computer diskettes are made up of a black protective 
enve lope with a smail round plastic disk inside. This 
inside disk has a magnetic coating on it similar to the 
tape for tape recording. While these diskettes are somewhat 
flexible, they can be easily damaged by excessive bending. 


Diskettes will last for many hours of actual use 
provided they are taken care of properly. The following 
rules will help you get maximum life from your diskettes. 


1. Always handle diskettes by the black protective 
envelope. Never touch the grey inner plastic 
disk. 


2. Protect diskettes from extremes of temperature. 
Proper storage is between 10 and 50 degrees 
Celcius. Leaving them in the hot sun will 
cause them to warp just like a record. 


3. Don’t leave diskettes in the disk drive when 
the machine is not in use. Prolonged pressure 
from the drive mechanism may cause them to warp. 
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4. Keep diskettes away from strong magnetic fields 
or the information on them may be destroyed. 
Never leave them on top of the TV. 


5. Never write on diskette label with a pencil or 
ballpoint pen as the pressure may damage the 
diskette. Use a felt-tip pen or write on the 
label before placing it on the diskette. 


6. Always return diskettes to their paper envelopes 
when they are not in use. Store them upright in 
the boxes provided rather than laying them flat 
on the table or counter where they may be damaged. 


7. Don't remove diskettes from the disk drive when 
the red ‘in use’ light is on. 


8. Always handle diskettes with extreme care as the 
value of the programs stored on them far exceed 
the price of the diskette. 


BINARY CODE AND THE LANGUAGES USED IN A COMPUTER 


A facinating thing about computers is that one machine 
can work with a number of different languages. The control 
unit on the computer works in BINARY CODE only (a series of 
ones and zero’s). Each computer must have an ‘’ INTERPRETER’ 
built into it so that inside the computer it can work in 
BINARY code while it communicates with you in commands that 
are much easier to understand. When you enter an 
instruction on the Keyboard, the interpreter changes those 
instructions into number code that the control unit 
understands. Each key on the Keyboard is represented by a 
standard binary number code that is the same for most 
computers. This code is called the ASCII code (American 
Standard Code for Information Interchange). The letter "A" 
has an ASCII value of 65 or 01000001 in the binary code. 
The reason that binary code is used inside a computer is 


because the ones can be represented by having electricity on 


and zero can be represented by having the electricity off. 
Thus any letter or number can be represented by a series of 
"switches" that are either off or on. 


EXAMPLE - ‘A’ = 65 or 01000001 in Binary. 
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In this combination of switches you have one 64 plus 
one 1 for a total of 65. Can you set the switches for 'B’ 
which is 66? 


The language you will be using on the APPLE is called 
BASIC (Beginners All-purpose Symbolic Instruction Code). 
This language is easy to learn because many of the commands 
are familiar English words. These commands include words 
BIncern Ni (RUN eGEieee Gel yaGOTOsSS IF) THENSSSTORY END.) Sihere 
are many other languages available for computers. Each one 
has special applications and has advantages over other 
languages for that application. Some of these languages 
include FORTRAN, COBOL, PASCAL and LOGO. These languages 
require a different set of instructions and the computer 
must have the correct interpreter to change these new 
instructions into the BINARY CODE. Microcomputers like the 
Apple can run these languages if you add the necessary 
‘INTERPRETER’ into the machine. 


OPERATING: THEYAPPLErId* PLUStWITHaA DISK DRIVE: 


The Apple has built in instructions for loading and 
saving programs on a tape recorder but cannot work with the 
disk drive until you load the special Disk Operating System 
(DOS) instructions into its memory. These instructions must 
be loaded in each time you turn the power on and they will 
remain loaded until you turn the power off. 


YOU MUST LOAD THE DOS EACH TIME YOU TURN THE COMPUTER ON! 
Loading the Disk Operating System (DOS) 


1) Insert the diskette into the disk drive. Hold the 
disk with the label up and your right thumb on the 
label. 


2) Close the door on the disk drive. 
** 3) Turn the computer power switch on. 


4) Wait until the red ‘IN USE’ light goes off. 
(approx. 20 seconds. ) 


5) If the ’IN USE’ doesn’t go out and the drive 
continues to run, hold the CTRL Key down and press 
the RESET key. Remove the disk to see that it is 
right way up. Repeat steps one through four. If you 
are not successful on the second try, ask you 
instructor for assistance. 
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* if the power has already been turned on: 
- you could turn the power off then on again 
but that causes unnecessary wear on the 
switch. 


- instead type PR#6 and press RETURN. This 
will activate the disk just like turning on 
the power switch. 


One quick test to be sure that the DOS is loaded is to 
type the command CATALOG. If DOS is loaded the disk drive 
will be turned on to give you a listing of the programs on 
the diskette. You will get a syntax error message on the 
screen if DOS is not loaded. 


SETTING UP A NEW DISKETTE (INITIALIZING A DISKETTE). 


When you purchase a new diskette it does not contain 


the necesssary information to load the DOS into the computer. 


Those instructions must be placed on the diskette so that it 
can be used later to load, save and run your programs. 


SrePoeiN INITIALIZING “A NEW DESKETTE. 


1. Obtain a SYSTEM MASTER DISKETTE, place it in the 
disk drive and close the door. 


2. Type PR#6 and press RETURN. This will load the 
Disk Operating System instructions into the 
computer’ s memory. 


Geese REMOVE HESMAS TERS DISKETPEMAND INSERT VOURSDISKERTE:. 


4. Type NEW and press RETURN. This will clear out any 
old programs that may still be in the memory. (NEW 
does not erase the Disk Operating System 
instructions. ) 


5. Type HOME and press RETURN. This wili clear the 
screen and move the cursor to the top left corner 
of the screen. 


6. Type in the following program. Remember to press 
RETURN after each line. 


10 HOME 

20 PRINT "PROPERTY OF YOUR NAME" 
30 PRINT 

AQePRINT “DISK # 1 

50 END 
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7. Type INIT HELLO,V1 and press RETURN. The number 
es ‘V' should be the same as the number in 
ine : 


8. The red IN USE light will come on and the drive 
will run for about one minute. During this time 
the Disk Operating System instructions will be 
transferred from the computer memory to the 
diskette and as well your HELLO program will be 
saved which will identify it as your diskette. 


The INIT command is used only ONCE on a 
diskette. This command places the disk 
operating instructions on the diskette, 
saves the HELLO program and then goes 
through the disk and ERASES EVERYTHING 
PLocoOrroehib DISKED) Gs 2 WOouawt lose 
all your programs if you use the INIT 
command on anything but a blank 
diskette. 


DISK OPERATING SYSTEM COMMANDS 


Once the Disk Operating System (DOS) has been loaded 
into the computer, it is ready to use the diskette as a 
memory device for permanent storage of programs and 
information. 


LOADING AND RUNNING A PROGRAM WITH THE DISK DRIVE. 


1. Type CATALOG and press RETURN to see a listing of 
the programs on the diskette. 


2. Select the program you want. Note carefully the 
spelling and spaces in the title. (Example- we 
will choose MATH DRILL) 


3. Type RUN MATH DRILL and press RETURN. The red ‘IN 
USE’ light will come on and the drive will run 
briefly while the program is read from the disk 
and transferred to the computer memory. Once the 
program is loaded it will begin to run immediately. 


4. IF YOU GET A ‘BEEP’ and a FILE NOT FOUND message 
you have likely typed in the name differently than 
it is listed in the CATALOG. No problem -- simply 
try again. 
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If you wish to load the program without running it 
immediately, then you would type LOAD MATH DRILL 
and press RETURN. The program will load from the 
diskette into the computer memory, stop and wait 
for further instructions. (you could now LIST or 
RUN the program) 


LOADing and RUNning programs that have a "B" in 
Front of them when you CATALOG. Depending on what 
a file contains, it may run on its own if you type 
BRUN as the command rather than RUN. Not all files 
with a B In front can be BRUN but you won’ t hurt 
anything by trying. The computer will tell you if 
it is unable to run it. 


SAVING A PROGRAM ONTO A DISKETTE 


After you have written a new program or made changes to 
an old one you will want to save it so that you can use it 


again. 


- 


The following steps will save it for you: 


Se abe a name for your program. (eg. COUNTING BY 
TWO 


Type SAVE COUNTING BY TWO and press RETURN. The 
red ‘IN USE’ light will come on and the disk drive 
will run. 


Wait until the IN USE light on the disk drive goes 
out. The program has now been transferred from the 
computer memory to a permanent record on the 
diskette which will not be erased each time the 
power is turned off. 

THE PROGRAM HAS BEEN SAVED. 


GAU) PONRS> ap ew oun eetHAge a OU DON “| USET HE SAME 
PROGRAM NAME TWICE by accident. If you already 
have a program called COUNTING BY TWO and you 

use the name again, you will erase the old program 
from the diskette and save the new one over top of 
it. (This can be useful if you have made changes 
to a program and you want to erase the old version 
by saving the new version over top of it.). 


TO GUARD AGAINST ACCIDENTAL ERASING OF PROGRAMS -- 

You can LOCK your programs so that you will receive 
a FILE LOCKED message if you try to save a program 

by the same name over top of it. 


To LOCK a file - type LOCK COUNTING BY TWO and 
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press RETURN. The drive will run and an asterisk 
will be placed in front of the directory listing 
when you CATALOG. 


6. To UNLOCK a file so that you can save a new version 
over it simply type UNLOCK COUNTING BY TWO and 
press RETURN. 


7. To remove a program from the diskette when you no 
longer need it -- type DELETE COUNTING BY TWO and 
press RETURN. The drive will run and the program 
will be removed. (If the program is locked you 
will get a FILE LOCKED message. You will have to 
unlock the file and then delete it. 


8. Rules for program names. 
a) Maximum length of the name is 30 characters. 


b) Names must begin with a letter. Numbers and 
other characters can be used as long as the 
first character is a letter. 


c) Keep names short and descriptive of program 
so that you can find the one you are looking 
for easily when you want to use it later. 


DOS COMMAND SUMMARY 


154 °4R0AD 
LOAD HANGMAN - will search the disk for a program 
named HANGMAN and load it from the disk into the 
computer memory. 


2. RUN 
RUN HANGMAN - will locate the program HANGMAN on 
the disk, load it into the computer memory and 
run the program immediately. 


3. CATALOG 


This command gives you a listing on the screen of 
all the prorams on a disk. If there is more than 
one screen full of titles, the listing will stop 
while you read it. You can get the next screen 

full by pressing any key to continue the listing. 
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SAVE 


SAVE MATH DRILL - This command will create a new 
File on the disk, name it MATH DRILL and place 

whatever program is in the memory of the computer 

pad disk so that you can load it and use it 
ater. 


LOCK 


LOCK MATH DRILL - protects the program so that 
you cannot accidently delete it or save another 
program by the same name over top of it and lose 
the old program. (You can still LOAD or RUN a 
locked program. ) 


UNLOCK. 


UNLOCK MATH DRILL - unlocks the file so that you 
can make changes to the program and save the new 
version in the same disk space under the same 
name. You could also delete a program after you 
unlocked it. 


DE Ice BEY: 


DELETE MATH DRILL - removes the file from the 
disk when you no longer want it and makes the 
space available for other programs. The title is 
also removed from the directory. 


DOS ERROR MESSAGES. 


a) 


FILE NOT FOUND - usually this message appears as 
a result of not typing the file name exactly as 
it appears in the listing when you CATALOG. 
(remember spaces count too! ) 


FILE TYPE MISMATCH - this occurs when you try to 
load or run a file with a ip or a B in 
front of it using the RUN or LOAD commands. 

Only files with an A or an I! Inet cConu.or 
them can be run using these commands. 
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KEYBOARDING 


To the teacher - While it is unrealistic to attempt to 
teach students to type as well as to learn about computers 
in a semestered option, it is important that a student’s 
first exposure to the Keyboard be properly structured. Our 
experience has been that students who were allowed to 
develop their own technique at the keyboard, formed habits 
which made it extremely difficult to develope any degree of 
speed and accuracy. In addition, the feedback that we were 
receiving from the high schools was that these students did 
very poorly in typing classes because of the bad habits that 
they had learned on the computer Keyboard. 


A major obstacle to correcting this problem was the 
lack of training of junior high school teachers in the area 
of teaching tpying. To overcome this, we purchased an 
approved typing text and the accompanying set of 
instructional tapes. The package purchased was PERSONAL 
APPLICATIONS IN TYPEWRITING by FARMER, GRAHAM, and JENKINS. 
The text and teachers manual was obtained from the School 
Book Branch in Edmonton and the tapes from Gage Publishing 
mn) Toronto. 


Only Component One, Operating the Alphabetic Keyboard, 
is used in class because of time limitations. A very quick 
overview of the parts of a typewriter, margin setting and 
centering are included. The major emphasis is on proper 
posture, finger positioning and kKeystroking techniques. In 
total about eight hours are spent in class time but students 
are encouraged to borrow the materials and practice outside 
of the class. 


To provide a facility for Keyboard orientation, we have 
obtained a class set of typewriters that have been 
"pensioned off" within the system. Many of the machines 
have minor malfunctions which limit their usefulness for 
production typing but they serve our purposes well. 


We highly recommend that some effort at proper 
keyboarding technique be made for the efficient use of the 
computers in your classes as well as for the long term 
benefit of your students. 
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THE APPLE KEYBOARD. 


The apple Keyboard is similar to the typewriter 
Keyboard except for the special keys listed below: 


POWER 


This is not a key but rather an indicator light. The 
power switch is on the rear of the computer on the left 
side. j 


RESET 


This key interrupts the computer in the middle of what 
it is doing and tells the computer to start again. The 
program is not lost but the run must be started over again. 
A drastic measure !!! Use only when other methods of 
interrupting a program will not work. 


REPT 


This is a rapid repeating Key. Holding any Key down 
and pressing REPT will cause that character to print 
repeatedly until you release the key. 


{--- 


The back arrow is used to correct errors. Each time you 
press it, the cursor backs up one space so you can correct 
typing errors. 


---> 


The forward arrow moves the cursor to the right. It 
can be used to copy over characters on the screen and has 
the same effect as retyping those characters. 


ESC 


The escape key is used in combination with other keys 
-- not alone. Commonly used to move the cursor around the 
screen. Pressing the escape key, releasing it, then pressing 
the ‘I’ signals the computer to move the cursor up the 
screen. 


CTRL 


The control key is similar to the escape Key in that it 
signals the computer that the letter to follow it is a 
special instruction. The control key is different from the 
escape key in that it must be held down while you press the 
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letter that it is used with. Example -- Holding the control 
key while pressing the C will stop the program. Control 
characters do not show on the screen or printer. 


0 (ZERO) 


The zero (0) is in the top row of characters next to 
the nine. When using the computer you must be sure to 
distinquish between the letter o and a 0 (zero) as the 
computer sees them as two very different characters. 


ONES AND L’S. 


On many typewriters the lower case L is used as a one. 
On the computer, you must use the one if you mean '1’ as the 
computer sees these as different characters. 


TOPIC III: COMPUTER PROGRAMMING. 


PROGRAMMING 


Computer programs are a set of instructions for a 
computer to follow in completing a task. These instructions 
must be very exact and in the proper order. Saying to the 
computer, "You Know what I mean" is not a worthwhile effort 
as the computer will respond with its SYNTAX ERROR message 
indicating very clearly that it does not Know what you mean. 
Computers only Know what you mean if you say it precisely 
and in the command structure that they understand. 


Computer programs are made up of a series of STATEMENTS 
or LINES of instructions. Each statement must have an exact 
structure if the computer is going to understand what it is 
expected to do. 


Every statement must begin with a LINE NUMBER. Line 
numbers determine the order in which the instructions are 
carried out. It is recommended that you start your programs 
with line number 100 and increase in steps of 10. (eg. 100 
110 120 etc.) This will leave room for you to add line in 
between your original lines if you forgot something. For 
example, if you needed to add an instruction between 110 and 
120 you could number it 115. Computer line numbers on the 
APPLE must be whole numbers. Decimal values like 100.8 are 
not accepted. 
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Each line number must be followed by a command and then 
parameters for that command (if they are required). 


Examples. 


LINE# COMMAND PARAMETERS 
100 PRINT : WeSdel NGy 


11 O&eset Est B=42 


Some commands do not require parameters. These 
commands are made up of just a line number and a command. 


Examples 
100 HOME 
TO END 


The computer carries out the instructions according to 
the line numbers regardless of the order that they are typed 
into the computer. Even if you typed in the last line 
number first, the computer would rearrange the line in order 
by line number. So if you forget a step, you can always add 
it later and the computer will insert it into the program in 
its proper place according to the line number you gave it. 


To perform a task efficiently, we must organize the 
task into a series of steps. In many cases, we have 
performed the steps so often that we don’t even stop to 
think about them anymore. Lets take the example of getting 
ready for school in the morning. 


Turn off the alarm. 
Get out of bed. 

Get washed up. 

Get dressed. 

Have breakfast. 
Brush teeth. 

Put on jacket. 
Leave for school. 


OnrANOOURWwWNhH— 


What we have just written is an ALGORITHM or set of 
steps carried out in performing the task of getting ready 
for school. If these steps were randomly rearranged as to 
the order that you did them in, some rather humerous 
situations could result. 
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While we wouldn't write a computer program to get ready 
for school in the morning, we do use the same idea for 
planning and preparing computer programs. Lets write an 
iad for calculating your average for the four subjects 

is term. 


Get Math mark 

Get Social Studies mark 
Get Language Arts mark 

Get Science mark 

Add all the marks together 
Divide the total by four - 
Record your average. 


NOOR WNM — 


To write a computer program to find your average this 
term, we simply translate each step in the appropriate 
computer language. In the programming language BASIC, you 
would need the following instructions. 


100 INPUT"MATH MARK IS ";MA 
RUOEENRUT SOCTAR MARK chS ng; SS 
120 INPUT"LANGUAGE MARK IS";LA 
P20 PINPUT TSC BENCE IMARK tI StaeSG 
140 LET T=MA+SS+LA+SC 

Lo0NUBT iAs 1/4 

160 PRINT "TERM AVERAGE IS ";A 


When this file is stored in the memory of the computer, 
it can be run to calculate your term average. The computer 
operates more quickly than a calculator because all the 
steps needed to solve the problem are stored in the computer 
and you don’t have to press buttons to tell the computer 
when to add or divide by 4. All you have to do is enter the 
numbers for each mark when the computer asks for them. If 
you were finding the term averages for all the students in 
your school, you would find it much faster to use a computer 
than to do all the calculations on a calculator. Doing a 
large number of term averages is the kind of repetitive task 
that computers are very good at. 


Programs are very important to a computer. Without 
them, computers are just a complicated piece of electronic 
circuitry. In order to perform useful functions, a computer 
needs the precise instructions provided by the program. In 
this regard, computers are much like a stereo system. The 
equipment may be attractive and expensive, but without a 
good quality recording there will be no music coming from 
it. If you have a poor quality tape you can expect to get 
poor sound from the stereo. 
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Similarily, you need good quality programs for the 
computer if you are to obtain top performance from it. A 
poor ly structured program will either be difficult to work 
with or you will get inaccurate results. The OUTPUT on both 
the computer and the stereo are only as good as the INPUT 
that is fed into them. 


The three functions in computer operations are commonly 
referred to as INPUT, PROCESSING and OUTPUT. In the program 
for averaging your term marks, the INPUT is the marks for 
each of you subjects that you typed in using the keyboard. 
The PROCESSING is what the computer does when it adds the 
marks together and divides by four. OUTPUT is the answer 
that is printed on the screen. 


There are many instances where these three functions 
occur besides in the computer. Ina stereo the INPUT is the 
magnetic signals sent in from the tape. The PROCESSING is 
the changing of these magnetic signals to electricity and 
sending it to the correct channels for the speakers. The 
OUTPUT is the sound that you listen to. 


When you make a telephone call you also perform these 
three functions. The INPUT is the numbers that you dial, 
the PROCESSING is the switching done at the exchange to get 
the correct line and the OUTPUT is the ringing of your 
friends phone to signal that you wish to speak to them. 


Similarily, you use these functions when you operate a 
coin vending machine. The INPUT is the coins you put in and 
the button that you select. The PROCESSING is the 
activating of the correct mechanism to deliver the correct 
selection according to the item chosen. Finally, the QUTPUT 
is the delivery of the item you chose from the machine. 


In all of these examples, you needed to Know the 
desired output before you started. In the stereo, you had 
decided what type of music you wished to hear before you 
inserted the tape. In the telephone call you had decided 
which friend you wished to speak to before you dialed the 
number. And finally, you had decided what item you wanted 
from the vending machine before you pressed the button. 


Once the desired OUPUT has been decided, you can go 
ahead and plan the INPUT and PROCESSING that will be needed 
to achieve the desired end result. It is like preparing a 
desert for lunch. You first decide what you would like 
(OUTPUT) and then you INPUT the ingredients and PROCESS (mix 
and bake) them to create the desert you wanted. Desert 
could be quite a surprise if you begin inputting and 
processing a bunch of ingredients before you have decided 
what it is that you wish to make. 


Remember this when you begin to write computer 
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programs. You should have clearly determined what the OUTPUT 
should be before you begin planning the necessary INPUT and 
PROCESSING steps to achieve that end result. 


IMMEDIATE MODE COMMANDS. 


An IMMEDIATE MODE COMMAND is one which can be entered 
into the computer WITHOUT a LINE NUMBER in front of it. 
These commands are carried out as soon as the RETURN KEY is 
pressed. All the SYSTEM COMMANDS like NEW, LIST, RUN, LOAD, 
SAVE, and CATALOG are IMMEDIATE MODE COMMANDS which do not 
require a line number in front of them. The PRINT command 
can be used in IMMEDIATE MODE to enable you to use the 
computer like a calculator. 


Example: 


PRINT 4+7 followed by a RETURN will display 


an 11 on the screen. 


These IMMEDIATE MQDE calculations can be simple 
or rather complex like: 


PRENTeSnt*be tsdad/t2 cad 


Try this on the computer. If you didn’t get 
what you expected, check the ORDER OF OPERATION 
in the mathematical capabilities section. 


The HOME command can be used in IMMEDIATE MODE to 
clear the screen and move the cursor to the top left corner 
of the screen. 


You will find that a number of COMMANDS will work in 
either IMMEDIATE MODE or DEFERRED MODE. PRINT, HOME, and 
LET are examples of these. You will find limited use for 
IMMEDIATE MODE COMMANDS, except for the SYSTEM COMMANDS, in 
your work on the computer. 


DEFERRED MODE COMMANDS. 


These are the commands which are used in programs WITH 
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LINE NUMBERS in front of them. In many cases they also have 
PARAMETERS following the command to form the proper SYNTAX 
of a program STATEMENT. They get their name from the fact 
that their action is "deferred" or delayed until later when 
the program is RUN. They are NOT carried out as soon as you 
press the RETURN. 


Any command that is used in a program is being used as 
a DEFERRED command. The majority of the commands that the 
computer understands are meant to be used in DEFERRED MODE. 
Some of these commands that you will use include PRINT, 
mone, LEl, HIAROD VRABH END, GOTO, IF-THEN, READ, and DATA. 


THE PRINT COMMAND (SCREEN AND PRINTER DISPLAY) 


1. The PRINT command is used to display strings on the 
screen by printing whatever is enclosed between the 
quotation marks. 


SYNTAX S7829.0. PRINT RORY PEELNGYOUR CHOICE” 


2. The PRINT command can be used to calculate and display 
mathematical operations. (no quotations are required) 


SYNTAX 200 PRINT 4*5 
210 PRINT (2+1)/3 
220 PRINT A*B 
Line 200 does the multiplication and prints the answer 


Line 210 adds the 2+1 first, divides by 3 and then 
prints the answer 1. 


Line 220 multiplies the numbers that are stored in 
mailboxes A and B. The computer goes to mailbox A and 
get the number. It then goes to mailbox B, gets the 
number, multiplies the numbers together and finally 
display the answer. The only part of this process that 
you see is the answer on the screen. 
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3. The PRINT command with nothing behind it (no parameters) 
can be used to leave a blank line on the screen for 
screen formatting. 


SYNTAX 180 PRINT 


4. The PRINT command can be used to display strings and 
numerical values stored in variables or "mailboxes". 


SYNTAX 100 LET A$="GOOD MORNING" 
170 LET (8207 
120 PRINT A$ 
130 PRINT B 


When this program is RUN the following will appear 
on the screen: 


GOOD MORNING 
7 


5. The PRINT command can be used to display a combinat)on 
of information stored in quotation marks and values stored 
in variables. 


SYNTAX 100 N$= "GEORGE" 
110 M = 75 
120 PRINT ON$;"eYOUR-TERM MARK IS “;M 


When this program is RUN the following will 
appear on the screen: 


RUN 
GEORGE YOUR TERM MARK IS 75 


SCREEN FORMATTING INSTRUCTIONS 


1. PLANNING SCREEN DISPLAY. You will be given a SCREEN 
FORMATTING SHEET made up of a 40 by 24 grid to plan your 
work. This sheet matches the Apple display screen so you can 
plan how you want the screen to appear before you begin 
programming. 


2. HTAB, VTAB and TAB for screen formatting. 


- HTAB can move the cursor to the left or right of its 
present position to print the next information in the 
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desired column. The range of moves is from column 1 
to 40. 


SYNTAX 100 HTAB 5 
iO SPRINT © COLUMN 35" 


- VTAB can move the cursor either up or down from its 
present position to print information in the desired 
line. Range of moves from 1 to 24. 


SYNTAX 200 VTAB 8 
231 OoePRENTs “ihbNEsc8' 


- TAB is used inside the print statement to move the 
cursor across the screen. The TAB command can only 
move the cursor to the right of its present position 
just like the tab on a typewriter. TAB is frequently 
used to print material in columns. 


ou NANO ORP RANT NAME> > “TABI ) Sj ADDRESS= 


When this program is RUN it will print 
NAME at the left side of the screen then 
move over to column 18 and start printing 
ADDRESS 


Rules 1. TAB can only move cursor to right. 
2. The column number must be enclosed 
in parenthesis - TAB (24) 
3. TAB only works horizontally - 
not vertically. 


3. COMMAS and SEMICOLONS as formatting istructions in the 
PRINT STATEMENT. COMMAS can be used in a PRINT statement 
as an automatic tab to columns 17 and 33. 


SYNTAX SPRING THREE OLINDE OM ECh. 
RUN 
THREE BLIND MICE 
The T of the word three will be in column 1, 


the B in blind will be in column 17 and the 
M in mice will be in column 33. 


SEMICOLONS can be used in the PRINT statement to print 
right next to the previous material without leaving any 
spaces. 
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SINTAA Se UOEPRINT ‘THREE te-BE END? 3 MICE. 


RUN 
THREEBLINDMICE 


The SEMICOLON can also be used to place 
material side by side that is entered on 
different PRINT lines.- A SEMICOLON at the end 
of a line cancels the normal movement of the 
cursor to the next line when you press the 
RETURN. | 


SYNTAX ESTOO RRIENT DEHREB 4; 

12USPRIN GABE IND. 

130 ePRINT"MICE" 

RUN 

THREEBLINDMICE 
Rule: If you want a space between words that 
are separated by SEMICOLONS, you must put the 


spaces beside the words inside the quotation 
marks. 


4. The PRINT command can be used to leave a blank line 
for formatting. 
ST NT AKGELOUCPRINT = THREE® 
110 PRINT 
IZO- PRINT "COINS? 
RUN 
THREE 
COINS 
To leave more than one blank line, you can place a 
number of PRINT COMMANDS on the same line if you separate 
them with COLONS (:) 
SYNTAX 280 PRINT:PRINT: PRINT 


This instruction will leave three blank lines. 
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VARIABLES (MAILBOXES) 


1. VARIABLES are labelled storage locations in the computer 
memory. Each variable is given a name so that it can be 
located for later use. Variables can store either numbers 
or strings (words) as long as you tell the computer which to 
expect. 


2. The computer will recognize variable names that have one 
character (Q), two characters (G3), or three characters only 
if the third character indicates the type of variable (B4$). 
The $ indicates to the computer that letters are included in 
the informtion to be stored in the variable. 


Rules for variable names - 
a) First character must be a letter. 


b) The second character (if used) may be either 
a letter or a number. 


c) The last character is recognized only if it 
indicates the type of variable. 


-d) You may use words as variable names so that it 
is easier to understand your programs BUT the 
computer will only recognize the first two 
characters and ignore the rest. (If you name it 
MARK$ the computer calls it MA$) 


Legal names Illegal names 
A 7 
R3 6K 
TXx$ #7M 


3. Variables only store one piece of information at a time. 
You can put new information into the mailbox at any time but 
when the new information is put in, the old information is 
discarded and the new is stored in its place. 


- You can readily demonstrate this in immediate mode 
using the LET and PRINT commands. MIry these and see. 


LET B=7 
PRINT B 
Sah a 
PRINT B 
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4. The LET command is used to set up variables in memory 
and place information into them. 


SYNTAX 100 LET A= 2 
LiOREETANS="— FRED* 


NOTE - STRING or WORD VARIABLES have quotes around 
them. 


5. The INPUT command is also used to set up variables. It 
differs from the LET command in that INPUT gets its 


information from the Keyboard rather than from within the 
program line. 


SYNTAX 100 PRINT * WHAT IS YOUR NAME?" 
110 INPUT N$ 


When these two instructions are RUN the question is 
printed on the screen by line 100. 


Line 110 does the following: 

a) Sets aside a "mailbox" 

b) Labels it N$ 

c) Places a question mark (7?) on the screen. 


d) Waits while you type in your name and 
press RETURN. 


e) Stores what you typed in the "mailbox N$. 


6. The GET command is similar to the INPUT except that: 


- It only accepts ONE character for storage in the 
variable. 


- It is NOT necessary to press the RETURN after 
responding to a GET command. As soon as the user 
presses a Key, the computer immediately proceeds 
to the next instruction. 


- Applications - Can be used for any user input 
where you want to limit it to one letter. 
Use caution with this command because it 
doesn’ t give the user an opportunity to 
correct typing errors. 


Can be useful in stopping a program while 
the user reads information from the screen 
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and then presses a key to continue the program. 


SYNTAX 390 PRINT" PRESS ANY KEY TO CONTINUE..." 
400 GET Q$ 


MATH OPERATIONS 


1.Mathematical Symbols on the Apple Keyboard. 


ADD 

SUBTRACT 
MULTIPLY 
DIVIDE 
GREATER THAN 
LESS THAN 
EQUAL TO 
>NOT EQUAL TO 


NAL PSA OO, ok 


2. Order of operations. 


The order of operations on the Apple is the same as 
standard mathematics. 


a) Operations in parenthesis are carried out first. 

b) Multiplication and division before addition and 
subtraction 

c) Execution progresses from left to right after 
the above are carried out. 


3. The RANDOM NUMBER generator on the Apple will produce 
numbers between zero and one as a nine digit place 
decimal number.(eg. .095463857) 


To generate whole numbers in a desired range you 
multiply by a whole number and use the INT command to 
drop all numbers to the right of the decimal. 


SYNTAX 200 LET X= INT(RND(1)*10)+1 
210 PRINT X 


This will generate random numbers between one and ten. 
To get numbers between one and twenty-five, you would 
change line 200 so that you multiply by 25 rather than 
DVeLo: 
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LOOPS 
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INFINITE LOOPS USING THE GOTO COMMAND. A 
computer program can be instructed to stop 
carrying out instructions in order of the 
line numbers and jump to another line number 
to carry on from there. These jumps can be 
made to a larger line number to skip a 
section of the program or back to a smaller 
line number to repeat a section of the 
program. 


An INFINITE LOOP is a repeating section of 
a program which has no way of stopping until 
you interrupt it from the Keyboard. 

SUN tas OUOMPRINI@es.eomeurs poe GOTO; COMMAND A 
510 GOTO 500 
When this program is RUN it 
will continue to fill the screen 
with line after line of: 
TEST OF THE GOTO COMMAND 
until you stop it. 
An INFINITE LOOP can be stopped 
by 
- Holding CTRL key while you press RESET. 


- Holding CTRL key while you press the C 
key. 


- Turning the power off. 
The COUNTING LOOP is a modification of the infinite 
loop and is used to Keep track of how many times a 
loop has been repeated. 
SYNTAX 100 LET M=0 
110 LET M= M+1 
120 PRINT M 
130 GOTO 110 


-Line 100 sets up mailbox labelled M and stores 
a zero inwit: 
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-Line 110 reads "Let the new M become the old M 
plus one". After line 110 is run each time, 1 
has been added to whatever was previously 
stored in the mailbox M. 


-Line 120 prints the present value stored in 
mailbox M. 


-Line 130 sends the computer back to line 110 
where one more is added to the present value 
of M. 


As this program runs, it will count by ones 
indefinitely unless you stop it from the 
Keyboard. 


Bringing the LOOP UNDER CONTROL with the IF-THEN 
COMMAND. The IF-THEN command allows the computer 

to make a decision. It causes the computer to jump 
to another section of the program but only if certain 
conditions are met. (OFTEN CALLED CONDITIONAL 
BRANCHING) . 


SYNTAX 140 IF Q=10 THEN GOTO 300 
190 GOTO 81 70 


Analogy - A "bridge" is needed to get 
from the IF portion of the command 

to the THEN portion. Only "truth" 
can build that bridge. 


When the IF portion is true the bridge 
is strong and you can cross to the 
THEN side. 


When the IF portion is not true, you 
will "fall through" to the next program 
line. 


In the example given, when Q is equal 
to 10 the program will branch to line 
300. For any value except 10, the 


program will "fall through" to line 150. 


Assignments. 


a) Insert the IF THEN COMMAND into a 
counting loop so that the computer 


will only count to 100 and then stop. 
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b) Use the IF THEN to evaluate a string- 
like IF D$= "YES" THEN GOTO 360. 


Note - the YES must be enclosed in 


quotation marks. 


4, The FOR NEXT LOOP is another method of repeating an 
operation a specified number of times. 


SYNTAX 


1003 FORGB=y 164 Ove5e ST EPod 


110 PRINT B 


120 NEXT B 


130 END 


- Line 100 tells the computer 
the following: 


set up mailbox and label it B 


put a 1 in the box as the 
STARTing number 


set the end of the loop when B 
is greater than 5 


increase the value of B in steps 
of 1 each time through the loop 


-Line 120 sends the computer back 
to line 100 to increase the value 
of B by one then check to see if 
Biissqreatens. than @or sute Bis 
greater than 5 the computer jumps 
past the NEXT command to the next 
larger line number (line 130 end). 


TWO PROGRAMS TO DO THE SAME JOB. 


VOUREUR = o= 181 Ufo. 5)ciPis} 100 LET S=0 

170 PRINTES THOME TOS=Sti 

120 NEXT S PUMP Rolo. 7 HEN wash 0 
130 END PSONPRINT <5 


140 GOTO 110 
150 END 
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NOTE - To have these programs count by two instead of 
one: 


1Q00GRORsSS=dddO 5iSTER=2 
[20s Eon ote 


Note 2. The STEP portion of the for command is 
optional if you wish to use steps of one. 
If you just type FOR S=1 TO 5 the computer 
will automatically assume steps of one. 


o>. TIME DELAY LOOP. The FOR NEXT loop can be used as 
a time delay to cause a pause in the program while 
the user reads instructions on the screen. 


SYNTAX 300 FOR T= 1 TO 4000 
ST OONE XD T 


Note- this example will provide about a five second 
delay. The computer takes about 1 second to go through 
800 cycles of the FOR NEXT loop. 


FLOWCHARTING 


Flowcharts are picture summaries of the steps carried 
out in solving a problem or performing a task. They can be 
used to assist in planning a program or a documentation for 
your programs so that others can check your flowchart to see 
how your program operates. 


Professional programmers use a large number of 
different symbols for flowcharting as you can see by looking 
at flowchart symbol templates. However, we will Jimit our 
use to the following symbols: 


Go oe) -the terminal symbol used for either the START 
or the END of a program. 


-the PROCESS symbol used to contain an 
instruction as to what is to be done. 
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-the DECISION symbol used where a comparison 
or dectsionsis made. (is A$= "NO" or’ is 8 > 7) 


-FLOW LINES with arrow heads on them are used 
to indicate the order of operations direction 
of flow in a flowchart. 


RULES FOR FLOWCHARTING. 


(ie 
or 
ol 


Always use START and END symbols. 
Work from top to bottom on the paper. 


Keep chart neat by leaving suffcient room between 
symbols and not having flow lines cross. 


Flow lines should be drawn with a straight edge and 
should be either vertical or horizontal 


Be sure to place arrow heads on the flow lines. 


ASSIGNMENTS 


Draw a flowchart which will show the steps taken by 
a computer in storing two numbers in "mailboxes", 
adding the two numbers together, and displaying the 
answer on the screen. 


Draw a flowchart which will show the steps taken by 
the computer in asking for three numbers to be 
typed in then calculating the average for those 
numbers and displaying the answer on the screen. 


Draw a flowchart which will show how the computer 
can place a "secret word" in a mailbox and then 
have the user guess words until they guess the 
secret word. The computer will tell them when 
they get it right. 


Draw a flowchart of a number guessing game 
played by two people. Player 1 hides a number 
and player 2 tries to guess it. After each 
guess the computer tells the player if the 
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guess was too high or too low. When the correct 
number is guessed a message appears on the screen 
to tell the players the number was guessed. 


5. Same as #4 except that a counting loop has been 
added to Keep track of how many guesses before 
the correct number was found. 


6. Translate the flowchart symbols in #5 into program 
STATEMENTS sine pAsIC!to create a program which will 
complete the task in #5. 


LOW RESOLUTION GRAPHICS. 


In addition to displaying letters and numbers on the 
screen, the Apple can also produce pictures in colored 
blocks. By telling the computer to switch from TEXT mode to 
GRAPHICS mode you can have the computer display colored bars 
or individual blocks through the use of appropriate 
instructions. 


GR - is the command used to tell the computer that you want 
pictures rather than words. 


This command switches the display to a 40 by 40 grid 
for you to draw on. It also leaves room for four lines of 
text at the bottom of the screen for printing. Refer to the 
graphics formatting sheet for an indication of how the 
display will be set up. 


When the GR command is given, the COLOR is 
automatically set to black and the entire screen is drawn 
black for a black background. You must select some other 
color when you wish to draw something since drawing with 
black on black doesn’ t show up very well 


TEXT - is the command used to cancel graphics and go back to 
the regular display mode of numbers and letters. 


COLOR =7 


This command sets the color of the next blocks drawn to 
a light blue. Any number between 0 and 15 can be used 

after the equal sign. The color can be changed at any 

point in the program by inserting a new COLOR command. 

The Color values are 
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0 Black 8 Brown 
1 Magenta 9 Orange 
2 Dark blue 10 Grey 
3 Purple 11 Pink 
A Dark green 12 Green 
5 Grey 13 Yellow 
6 Medium biue 14 Aqua 
7 Light blue 15 White 
PLOT. 20780 


This command is used to plot one individual block. The 
first number (20) is the column #4 or how far across the 
grid. The second number (30) is the row or how far down. 

In this example a block is plotted in column 20 and row 30. 
HLIN - This command is used to draw a horizontal line or bar 
of color on the screen. The SYNTAX of this 
instruction is: 
HOPN@estOS, 20 AT 30 <--Draw in row 30 
SSeS elt SE ial a End at column 20 


~ th 2en-42- thep- 5x Start in column 10 


VLIN - This command is similar to the one above except that 
it draws VERTICAL bars of color rather than 
horizontal bars. The SYNTAX for this command is: 

VOINE6GD, M14 AT 12 =) RAWIM@ILIBGOVUNaLe 
re i ta Ga End in row 14 


ee ee eee Start in row 6 


PUTTING IT ALL TOGETHER. 

The following program will demonstrate the commands 
that you will use in drawing figures in LOW RESOLUTION 
GRAPHICS MODE. 

100 Gr -Set Graphics mode 
110 COLOR =14 -Set color to Aqua 


1220 ePLOTet2yw20 -Block in column 12 and row 20 
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£38 
130 COLOR = 9 -Set color to Orange 
140 HLIN 1,25 AT 30 -Banefromoco lumnAt ato 725sinerowaso 
150 COLOR = 6 -Set color to Medium blue 
160 VLIN 26,40 AT 40 -Bar from row 26 to 40 in column 40 
170 END 


After running a graphics program, you may wish to 
return to TEXT mode to list a program or the catalog. You 
can do this by either using the CTRL-RESET or by typing TEXT 
and pressing RETURN. 


The TEXT command can also be used in the program just 
before the END to return you to the normal text display 
mode. 


READ and DATA COMMANDS. 


The READ command is similar to the LET and INPUT 
commands in that all] three of them are intended to set up 
variables or "mailboxes" in which information can be stored. 
The READ command differs from the others in that its source 
of information is a DATA statement. The information that is 
to be placed in the mailboxes is picked up from a DATA LINE 
by the READ command. READ and DATA always work as a team. 


SYNTAX 190 READ N$ 
200 READ M 


The DATA statement is a line in the computer program 
which is used to store a string of information which will be 
needed when the program is run. This saves you having to 
enter this information from the Keyboard each time you use 
th program. The syntax to a DATA line is as follows: 


1000 DATA BILL,64, JOHN, 35,CANDICE, 83 


Notice, there is no punctuation after the word DATA and 
there is no puctuation at the end of the line. Each piece 
of information that is entered must be separated by a 
comma(,). In addition, NEVER LEAVE ANY SPACES BETWEEN 
ENTRIES IN THE DATA LINE. 


A program can have more than one DATA line. All the 
data lines will be read as the information that they contain 
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is needed. 


Reading of the data will always start at the 


beginning of the data line with the lowest line number and 


proceed to each higher line number. 


before or after the READ 


operation of the program. 


frequently placed at the 
easy to locate when data 


AS the READ command 
line, a “pointer” 


is moved along to keep 


DATA lines can come 

command without affecting the 
However, DATA lines are 

end of a program so that they are 

changes are necessary. 


uses information from the DATA 
track of which data 


has already been used and which piece of 
next. If you try to read more data than 
DATA statements in the program, you will 
data" error message and the program will 


data is to be read 
is contained in the 
get an “out of 
stop. 


You must be very careful in organizing the DATA line so 
that the READ commands find the information in the order 
that they need it. Missing out one piece of information 
will cause all the others after that to be read into the 
wrong memory locations. 


EXAMPLE OF READ - DATA PROGRAM. 


100 
110 
ans: 
120 
130 
140 
140 
150 
160 
170 
180 


HOME 

READ N$ 

IF N$="ZZZ" 
READ A 
READ B 
READ C 
PRINT “ TERM MARKS FOR ";NS$ 
PRINT A,B,C 

GOTOe100 

PRINT 1 TASK GCOMBDET EDE 

END 


THEN GOTO 170 


1000 DATA BILL,40,65,76,UJOAN, 70,56, 67 
PURO LANCARULT OU ian OOGEREDE IO, OF, Oa LLL eS 


When this program is RUN, the four READ statements wil] 
pick up the name and marks for each student. The print 
commands will display these on the screen. 


The ZZZ at the end of line 1010 is a “flag" which has 
been used to signal the computer that the last set of scores 
has been read. Line 115 checks for the "flag" each time 
through and ends the program when it finds it. Without 
the flag and the IF-THEN STATEMENT in line 115 you would get 
an error message when you ran out of data. You may choose 
eiher numbers or letters as flags as long as the flag you 
choose will not appear in the data otherwise. Just be sure 
to match the IF-THEN decision line to the flag. 
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GOOD COMPUTER PROGRAMS. 


As you become better at writing computer programs, you 
will be expected to have your programs do more than simply 
find the answer and print a number on the screen. You 
should be looking for the following characteristics of good 
computer programs in your work: 


1. The title and opening instructions should explain 
clearly the purpose of the program and how it is to 
be used. If the instructions are complex, they 
should be available on paper so the user can refer 
to them as the program is in use. 


2. The program is well planned and organized with the 
various sections being clearly identified by REM 
STATEMENTS. 


3. The presentation of information and results should 
be well formatted so that it is logically organized 
and easily read. 


4. The program should be "USER FRIENDLY". The 
instructions should be clear enough so that 
anyone can understand how to use it. In 
addition, you should try to anticipate errors 
that are likely to be made by a user and build 
in ways of letting them try again rather than 
having to start all over again. Remember, good 
instructions are an important part of a “user 
friendly" program. 


You have written a good program if you can bring any 
student in and have them run the program successfully 
without any prompting from you. 
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TOPIG 1ITi SSUPRORT *MATERDALS. 
1. Sound filmstrip series- BASIC: An Introduction to 
Computer Programming. 


a) Part 1- BASIC is a Language. PRINT, LET, NEW, RUN 
and LIST are introduced. 


b) Part 2- Introduction to Computer Programming. Deals 
with Looping using GOTO, IF-THEN, FOR-NEXT, 
BREAK and INPUT. 
c) Part 3- Problem solving strategies. © Includes 
identifying key info in a problem, 
Flowcharting, and writing programs. 
d) Part 4- Loop logic patterns for more complex 
programs. A continuation of part 3. 
2. Be a Computer Literate by Ball and Charp. 
a) Chapter 5. Communicating with a computer. 
b) Chapter 7. How to write a simple program. 
3. BASIC Fun: Computer Games, Puzzeles, and Problems 
Children Can Write. by Lipscomb and Zuanich 
Excellent source of program tasks for various commands 


at a level all beginners can understand. Problem, 
sample run and program listing given for each task. 
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TORIC c1W SUPPORT MATERIALS. 


Be a Computer Literate by Ball, M. and Charp, S. 
a) Chapter 8. How computers work for us. 


Computers in Your Life by Berger, M. Select chapters from 
table of contents to deal with topic of your assignment 


Home Computers by Corbett, S. 
a) Chapter 2- Computers We Already Live With. 


Sound Filmstrips: Computers in Our Society by 
Encyclopedia Britannica Educational Corp. 


a) Computers in Everyday Life. 
b) Computers in School and Business. 


c) Personal Computers in the Home. 
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OPEC Ve SUPPORT MATERTALS 


1. Home Computers by Corbett, S. 
a) Chapter 1. Computers for Everyone. 
b) Chapter 9. Computer Crime and Abuse. 
c) Chapter 10. The Computerized Home. 


2. Sound filmstrip. Computers in our Society by Encyclopedia 
Britannica Educational Corp. 


a) Computers Change Society. 


b) Computer Careers. 
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